General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



PB80-1 74030 


U.3. DEPAR'PMENT OP COKMERCS 


Solar Thermal Heating and Cooling 
A Bibliography with Abstracts 
Quarterly Update, April-June 1979 


New Mexico Un'v. 
Albuquerque 


Prepared for 

National Aeronautics and Space Administration 
Washington, DC 


Aug 79 



HI iHpUMli it OMMMfCt 

Niiiiii leciliiciil Hrtormation Service 




TAC STHC 79-002 



Solar Thermal Heating and Cooling 

Quarterly Update April-June 1979 




TECHNOLOGY APPUCATION CENTER 
THE UNIVERSITY Of NEW MEXICO 
ALBUQUERQUE. NEW MEXICO 87131 


MPROOUCED ev 

NATIONAL TFCHNICAL 
INFORMATION SERVICE 

us 0Ef>«fUM(Nt OF COMMERCE 
SPRINQIIEIO VI ;;i6i 




•iSf-Bi.v 


|4. TitU tnd Subtitle 
8ol*r Thermal Heating end Cooling 
A Bibliography with Abstracts 
Quarterly Update 


BIBLIOCIIAPHIC DATA 
IKfIT 


Kepofi No. 

TAG STHC -002 


2. 


^ ^ ^ ^ Tg 

5. Repoti l>.ite Apr#^ 
Dates of Cov^age 



run 


?• Aotlier(ol 


(Technical Editor) Arenson 


i. Performing Organization Ref 
No. 


f» Fcrfomiof Organization Nzme and Address 

TMhnology Application Center 
University of New Mexico 
Albuquerque» NM 87131 


10. Profect/Task/Work Unit N< 


11. Contract/Grant No. 
HASW-2936 


12. Spoesoring Organization Name and Address 


13. Type of Report a. Period 
Cohered Mbllograp 

v/ Abstracts - Jian 


1A S«9pUMCM.(y Notes 

Continuing Bibliographic Series; 


issue of 1979 


14. Abstfsets 

This bibliographic series cites and abstracts the literature and technical papers on 
the heating and cooling of buildings with solar theroL<il energy. The quarterly volumes 
ere divided into ten categories: Space Heating and Cooling Systems, Space Heating 

and Cooling Models, Building Energy Conservation, Architectural Considerations, Therma 
Load Computations, Thamtal Load Me<ssurements , Domestic Hot Hater, Solar and Atmospheri 
Radiation, Swimming Pools, and Economics. 

Each quarterly volume is compiled from a wide variety of data bases, report literature 
technical briefs, journal articles and other traditional and non-traditional sources. 
The Technology Application Center maintains a library containing many of the articles 
and publications referenced In the series. 


17. Key Votda .ad Oocument Aa.Iysts. 17o. Desetiptors 
SOLAR ENERGY, SOLAR HEATING, SOLAR COOLING, BUILDINGS, HATER HEATERS 


17W UemifMf./Opeo'Ended Terms 
NTISTAC, MTISNASA 


I7e. COSATl Field/Croup D3101C3 FLD: 13A, lOA, 97N 


11. A.aiUbiliiy Sistemenc Release Unlimited; Available: 

19. Security CU:»s (This 

21. No. ot Pages 

Technology Application Center 

Report) 

■ ■ UNCI.ASglF!|-D 

131 

University of New Mexico 

20. Security Clas:» (ihis 

22. Price 

Albuouerque. NM 87131 

Page 

UNri.ASSIMFn 


tCNUUHSbO UY ANSI AND UNKSCO. 


THIS hOKMMAY Ut KKHKODUCED 


USCOMM.OC B269* 








SOLAR THERMAL HEATING AND COOLING 

A BIBLIOGRAPHY WITH ABSTRACTS 


QUARTERLY UPDATE 
APRIL-JUNE 1979 


PREPARED BY THE 
ENERGY INFOr^TION PROGRAM 
of the 

TECHNOLOGY APPLICATION CENTER 
AUGUST 1979 


THE UNIVERSITY OP NEW MEXICO 
ALBUQUERQUE, NEW MEXICO 


A DIVISION OF TEE INSTITUTE FOR APPLIED RESEARCH SERVICES (lARS) 



Th« Technology Application Center (TAG) la one 
of six NASA-sponsored, nonprofit, regional 
centers for the transfer of technology to indus- 
try, local government, and the private sector 
in general. Through TAG, access to most of the 
world's available technical Information is 
conveniently and inexpensively provided to 
potential users, regardless of their sise or 
technical interest area. 

Through its professional staff, TAG offers a 
wide variety of technical information and 
technological support services. 

You are invited to contact the center directly 
for details and a discussion of how we can 
further serve your needs. 

Technology Application Center 
University of New Mexico 
Albuqtierque , New Mexico 87131 
(505) 277-3622 


This material is disseminated under the auspices 
of the National Aeronautics and Space Administra- 
tion in the interest of information exchange . 
Neither the United States government nor the 
University of New Mexico assumes any liability 
for its content or the use thereof. 


i\ws/\ 

National Aenonautcs and 
Space Administration 


ii 



INTRODUCTION 


This quarter of Heating amd Cooling contains over 650 citations# 
our largest yet. Obviously# the field of solar energy is 
rapidly e^q^anding# as are our capabilities to keep up with 
the literature. 

Within each section# aJastracta are alphabetized by title 
if no author is given. Abstracts with authors follovr. 

We have introduced some cheuiges in the Heating cmd Cooling 
category descriptions. "Systems Overviews '* (30^000) now 
includes a separate section entitled "Demonstrations" (A30#000) . 
Most of these edsstracts describe installed or proposed solar 
systems# with a preponderemce of articles in reference to 
state and federal demonstration projects. 

"Insolation and Instriments" (37# 000) has been expanded to 
include monitoring systems# such as "Turbine Flowmeters for 
Monitoring Solar Systems" (37#024). Many of the monitoring 
citations in this section are from the Conference on Performeu:*ce 
Monitoring Techniques for Evaluation of Solar Heating and 
Cooling Systems# held at the University of California# Davis# 
California on April 3# 1978. Solar simulators (materials 
testing facilities which can simulate the sun's radiation) 
have also been included in this section. 

Our section# "Passive Soleu: Energy" (34 #000)# is also growing 
rapidly. Be sure to check "Architectural Considerations" 

(33 #000) when looking for articles on passive solar# since 
many of the design characteristics of passive systems eure 
directly related to a building's architecture. 

Readers and users of the bibliography are encouraged to bring 
mistakes and omissions to our attention at the Technology 
Application Center. Coxmnents will be greatly appreciated. 


Mike Arenson 
Melissa Fassett 

Co-Editors 
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GUIDE TO USE OF THIS PUBLICATION 


A number of features have been Incorporated to help the reader 

use this document. They consist of: 

— A TABLE OF CONTENTS; listing general categories of subject 
content and indexes. More specific coverage by subject key- 
%#ord and author is available through the appropriate index. 

— CITATION NUMBERS assigned to each reference. These numbers, 
with the prefix omitted, are used to identify references 
found in the indexes. They eure used as TAC identifier 
numbers when dealing with docuiuent order, so please use the 
entire (prefix included) citation number when corresponding 
with TAC. An open ended nvunbering system allows for easy 
incorporation of subsequent updates in l:his system, and 
numbers assigned to new citations will follow directly the 
last assigned numbers in the previous issue. Citation number 
of the last reference on each page appears in the upper right- 
hand corner to facilitate quick location of a specific article. 

— A REFERENCE FORMAT; containing the TAC citation number, title 
of reference, author, corporate affiliation, reference source, 
and abstract. The reference source tells, to the best of our 
knowledge, where the reference came from. If from a periodical, 
the reference source contains its title, volume, page number 
and date. 

— An INDEX OF AUTHORS; alphabetized by author's last name, followed 
by the reference citation number. For multiple authors, each one 
is Indexed. 

-• * An INDEX OF KEYWORDS affords access to each citation through an 
assigned set of descriptive terms. All words pertaining to a 
reference are permuted alphabetically and the corresponding 
citation numbers appear as many times as there are keywords. 

These permuted keywords run down the center of an index page, 
while the remaining keywords are clustered adjacently. A "#” 
indicates the enc! of a set of keywords, while a "/" indicates 
where a set has been cut off within the line due to overflow. 

— A LIST OF ABBREVIATIONS used in describing frequently occurring 
titles or corporate sources. 


iv 



CONTENTS 


SECTION NUMBER COVERAGE PAGE 

INTR0D0CT10\'9 Ui 

Guide to Use of Publication iv 

A30/00C Demonstratione 1 

30^000 System Overviews 35 

31.000 Computer Designs, Models, Siiaulations . ... 81 

32.000 Thermal Storage 95 

33.000 Architectural Considerations 105 

34.000 Passive Solar Energy ..... 109 

35.000 Thermal Load Computations 117 

36.000 Domestic Water Heating 121 

37.000 Insolation, Instrtiments , Monitoring Systems. 129 

38.000 Swimming Pools 145 

39.000 Greenhouses 149 

Author Index 153 

Keyword Index I'^l 

List of Abbreviations 


V 



A30005 


A30,OC0 DEMONSTRATIONS 


ST79 A30001 Air Conditioning and With Sol at Power 

Solar Boat. Cool. p, 10-13 Dac* 1977 
Avail: TIC 

A solar air conditionino and haating systam for a naw 3200-£t^ housa in Indiana la 
dascribad. Mora than 800 ft* of flat-plata collaetors is usad to provida about 75 parcant 
of tha annual air conditioning and haating raquiranants. A dascription of tha tharmal 
insulation that was dasignad for optim\»i*'anargy consarvation is included. Tha systam is 
funded by a United States ERDA demonstration program. Total cost of tha systam Is $25,000. 


ST79 A30002 Attic Bacomas Collector 

Solar Engng. Mag. V 2 No. 5 p. 35 
Avail: TIC, May 1977 

A double layer of Filon corrugated fiberglass was attached directly to the rafters in 
place of tha standard roofing mates .al. Tha fibarglaiss covers about 400 ft* at a cost of 
about $2.50 par ft^. The south facing roof has a 50^ angle tilt. Tha is-inch thick 
plywood floor and tha opposite wall of tha attic interior ware painted with a flat black 
paint to increase their heat abosrption. Ductwork through tha attic carried tha heated 
air directly into tha home or storage area, which contains 963 ft^ of egg-sized rocks. 

Whan needed, viarmad air from tha storage is distributed through tha duct systam with a 
h HP fan. Total cost of tha system was about $6000. 


ST79 A30003 Basking Ridge, New Jarsy Environmental Education Center; Commercial Solar 
Demonstration Design and construction" Report ~ ~ 

CZ Co., Space Div., Philadelphia, PA 
Avail;MTIS, TlD-28544 Oct 1977 p. 70 

Tha design, analysis, construction, and operational verification aira summarized for 
the EEC solar energy project. The computed system performance for a typical heating and 
cooling season is presented* The system uses 3100 ft^ of flat-plate collectors to space 
heat, cool, and supply domastic hot water to the 18,000-ft2 ££c building. There are 
6000 gallons of thermal energy storage. 


ST79 A30004 Bivalent Heating System for New Hotel 

Oel- Gasfeurung V 22 No. 8 p. 406-410 Aug. 1977 In German 

A bivalent heating and water heating system was installed in a hotel just built. 
Solar energy is to be used; in a bivalent phase of operation, heat pumps whose evaporator 
preheat is led via the collectors into a store are used. Details of the overall concept 
are presented. 


ST79 A30005 Control of a Rankine Chiller and an Absorption Chiller in the National 
Security and Resources 3 £u^y Center 

Los Alamos Scientific Lab., Los Alamos, NM 

Workshop on the Control of Solar Energy Ryannis, MA 

Avail :NTIS, LA-UR-78-2228 , CONF-7805126-2 p. 5 May 23, 1978 

The National Security Resources Study Center (NSRSC) at Los Alamos, .iew Mexico, has 
60,000 ft^ of air conditioned space, solar heated and cooled with an SOOO-ft^ arra^’ of 
flat-plate collectors. The collectors have a selective surface of black chrome and are 
single-glazed with water white glass. A paraffinic oil is used as the collector coolant, 
transferring heat to water through a heat exchanger. In the cooling >itoda, hot water is 
stored in a 5000-gallon pressurized tank and chilled water is stored & 10,000-gallon 
tank. Two water chillers are installed in the system: a York lithium ^.vomide absorption 

unit (ESIA2) , derated to 85 tons with 18'-'^ F water? and a Rankine cycle unit designed and 
fabricated by Barber-Nichols, rated at 77 tons with 200° P water. The chillers are 
installed in aeries with the 10,000-gallon cold storage tank. The mc^^.n daily values of 
measured energies in the NSRSC for 1978 are given. The percent solar cooling measured for 
the 1977 cooling season is August, 73 percent and September, 92 percent. Observations on 
the system indicate that very little auxiliary energy is now used due to optimum 
management of solar energy and cold storage. 
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ST79 A30006 Corona D%1 Sol High School Coantrci*! D<imonatr*tion Proiact; Sola r H#Atinq 
anr^ooiin^ Bagonitrat^^^ program contractor^! ib^aw/ vo^uaa z, ?ap#r a 

Solar Boating and Cooling Danonstration Program Contractors' Raviaw 
Naw Orlaans, XA Oac. 5,1977 p. 18-22 CON7-771229-P2 

Tha systam proposad is a spaca haating and domastie hot watar haating syttam with 
watar as tha transfar media for anargy collaction and distribution. Tha anargy collactx^n 
systam utilizas a solar array of 20,261 ft^ gross area and 17,589 ft^ of nat araa of 
dual-glasttd flat-plata collactors at a cost of $209,000 for tha collactor panals alona. 
This is an aquivalant of $10.00/ft2 of gross panal araa. Tha undargrou.id storaga tank is 
47,000 gallons with a working storaga voluxna of 40,000 gallons. Tha antira solar systam 
cost, Mfhieh includas tha design cost, materials, and construction of tha systam, is at 
$769,000. 


ST79 A30007 Design and Operation of a Sol at Heating and Cooling Systam for a Residential 
Size Building " 


NASA, Marshall Spaca Flight Canter, Buntsvilla, AL 
AvailsNTIS, OOB/MASA/TM-78169 p. 35 May 1978 

The first year cf operation of tha Marshall Spaca Flight Canter's solar house is 
discussed. Selected design information, together with a brief systam description, is 
included. Tha house is equipped with an integrated solar haating and cooling system 
which uses fully automated state-of-the-art equipment. Overall parfomanca for the first 
year is summarized. In addition, information pertaining to modifications made to improve 
performance is provided, and problems encountered during tha operation aro discussed. 
Evaluation of data from the first year of operation indicates that the MSFC Solar Bouse 
heating and cooling system is capable of supplying nearly 100 percent of the thermal 
energy required for heating and approximately 50 percent of the thermal energy required to 
operate the absorption cycle air conditioner. The lower percentage of the energy provided 
for the cooling mode as compared to the heating mode is due to the significantly higher 
temperature needed to operate the air conditioner, requiring the solar collector to operate 
at low efficiencies, due to the higher inlet temperatures. Operation of the facility in 
the cooling node has shown the need for basic subsystem ii^provements such as decreasing 
the operating temperature of the air conditioner and/or improving collector performance. 


ST79 A30008 Distilling Detroit Sunshine 

Prog. Architecture V 58 No. 11 p. 75-76 Oec. 1977 

Architects have installed 1000 ft of solar cox lectors on a renovated building in 
downtown Detroit. The solar system supplies hot water for laboratories, heat for a 
rooftop cooling tower basin and heated water for an aboerption refrigeration system. 

The evacuated tube solar collector's "Sunpak" was used in the system. The system was 
monitored with a Honeywell A-1000 unit logging all'of the data for emalyzation reported 
that the collectors had an efficiency from 26 percent to 39 percent. The same architect's 
firm has completed work on the Tarraset Elementary School in Reston, Virginia. 


ST79 A30009 Gradin<j Solar Schools 

solar Engng. V 2 No. 9 p. 21-25 Sept- 1977 

Experience in school solar heating systems funded by United States' ERDA demonstration 
projects is briefly reviewed. Both new and retrofitted systems in schools across the 
United States are illustratsd and described. Performance, reliability, and cost 
axperiencs are included. Student involvement is briefly discussed. 


ST79 A3C010 Hillside Headquarters; Four-Level Plyi Gives Electric Cooperative ' s Office 
vlaibilitv, Energy Savings , ^d Outside ^iews for ^p^loyees 

Bldg. Des. CO’.struc. p. 52-55 Aug. 197^ 

Although its architecture is dramatic, the new headquarters of the Basin Electric 
Cooperative in Bismarck, North Dakota, makes an even greater impact in the area of energy 
engineering. Its energy requirements are about half thi.t of a conventional building of 
comparable size. Because tha 66,000-ft^ building is set into a hill, four floors are 
exposed on one of its long elevations, but only one floor rises above grade on the 
opposite elevation. This variation in height has obvious energy saving implications. 

The one-stcry elevation f^ices northwest, allowing the hill to shield the lower three 
floors from prevailing winds; the southeast facing four-story elevation permits low-angled 
winter sun to pass through the windows and warm the building. Overhangs block out the 
higher angled rays o2 the summer sun. 
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ST79 A30011 Innovtiv H#atinq 3vif Qp#raf 3ttCO#«afullv 
SoUr Bngn?. Mag* V 3 Mo. 7 p. 25<*28, 30 July 1978 

Faaturaa of six tolar liquid tpaoa haating aytiamt ara dateribad. Ona homa amployt a 
microproeattor to ehooaa tha most appropriata oparating moda for pravailing tlna and 
anbiant conditions. Anothar intagratat tolar collactort into raftart and ahaathing of tha 
roof and utat a nav Rankina-typa haat trantfar eycla. A naw luxury tki/vacation 
condominium It hasting fi\^ units primarily from tolar anargy ttorad in a cantral tank. 

In Phoanix, Arizona tolar haata a homa, hot watar# pool, and apa. In Colorado solar 
ataittt a firaplaoa tyttam. In a homa in Vermont ^ tha owner hat combined solar with 
pattiva faaturat to achieve a major portion of hit space heating. 


ST79 A30012 Installation of Solar Furnace Cuts Utility Cost s 

Solar Beat. Cool. V 3 Mo. 4 p. 18-19 Aug. 1978 

Retrofitting a solar heating system to a homa built in 1840 is described. Aluminum 
siding# extra insulation# and storm windows ware added first. Tha unit added was tha free- 
standing Oiampion solar furnace with Vartafin collector and 6% yd^ of rock storage. 


ST79 A30013 Maine Wastewater T^^ctmant Plant Opts for Solar Heating 

Water Sewage Works ^ 124 Mo. .1 p. 72 Mov. 1977 

Tha design of tha Ellsworth# Maine Waste Water Treatment Plant and its anargy 
conservation features including waathartight wail and roof panels which insulate while 
transmitting solar radiation for light and heat is briefly described. 


ST79 A30014 Monthly Perfoimapce Report# Alpha Construction Co.# Canton, Ohio 
Avail :NTIS, SOLAR/1034-78/05 p. 1* May 1978 

The Alpha Construction Company wit a is a single- family residence in Canton# Ohio. 

The solar energy system is designed to provide approximately JO percent of tha space 
heating and 70 percent of tha hot water energy raquiremants for tha home. It has an 
array of flat-plate collectors with a gross area of 43^ ft^. The array faces south from 
the collector array to storage. Solar energy is stored in a bin containing 50 #100 pounds 
of rock. Tlie solar heated air* passing through a heat exchanger# also preheats incoming 
city water which is stored in an 80-gallon prehaat storage tank and s\ipplied# on damand# 
to a conventional 52-gallon domastic hot water tank. The system# shown schematically# has 
four modes of solar operation. The measured demand for spaca haating during May was 0.69 
million BTU# 0.47 million BTU of which ware provided by the solar anargy system. Loss of 
the hot water consumption msesurement has affseted the hot water performance results. 


ST79 A30015 Monthly Performancs Raport# Greenmoss Builders# Inc.# Waitsfield# Vermont 
Avail :MTIS# 80LAR-/1009-78/05 p. 13 May 1978 

The Greenhouse Builders# Inc. solar energy system located at Waittfiald# Vermont 
consists of a passive solar space naating subsystam and an activa solar hot water subsystem 
installed in a singla-family residanca with approximataly 1000 ft^ of living space. 

Accuracy of tha performance results of the solar hot watar subsystem xs degraded 
substantially dua to difficultias in maasuramant of 'ha water flow through the system. The 
use of current measurements indicates a hot water c -sumption of approximately 698 gallons 
for the month. Assuming this much hot water demand# the solar preheat provided 12 percent 
of tha damand or 0.05 million BTU# resulting in an estimated energy savings of 86 

ft^ of gas. During May# tha passive solar space heating subsystam provided approximately 
46 percent of the energy requirements for space haating. 


ST79 A30016 Monthly Performance Report, Perl-Mack Enterprises, Inc.# Denver# Colc . ydo 
Avail:MTIS# SOLAR/1015-78/03 p. 14 March 1978 

Performance results art presented for a system to provide space heating and doma>uic 
hot water preheating. The site is a single-family dwelling in Denver with 470 ft^ of 
flat-plate collectors with a water-glycol heat transfer medium. The energy is stored in a 
a 945-gallon tank after passing through a liquid- to-liquid haat sxchanqar. Tha lystam is 
shown schematically and its five modes of operation are described. In March solar energy 
supplied 61 of the combined heating and hot water demand of 3.61 million BTU. 
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ST79 A30017 Monthly P#gforaanc< Raport# Porl-Mack Infrprift, Ino«, D»nvr. CO 
Avail:NTZS, SOLAH 1315-78/04 p. 14 April 1978 

PtrfoxMiteo rosnlts art prtaontod for a ayttM to provide ipac# hoAting And doMAtic 
hot wAtor prAhAAting. ThA titA la a alAglA-fAmily dwAlling in DonvAr with 470 tt* of 
flAt-plAtA collActora with a wAtAr-glycol hAAt txAntfAr oAdiun. ThA tnArgy ia storad in a 
945-gAllM tank aftar paaaing through a liquid-to-liquid haat Axchangar. Tha ayatam ia 
ahown aohABAtically and its fiva laodai of oparation art daaoribad* Tha ataanmd damand 
for apaea haating during April was 0.58 million BTU» 0.51 million BTO (88 rarcar.t) of 
which wara providad by tha aolar anargy ayatam. Solar anargy auppliad 67 pareant of tha 
hot watar load of 1.71 million BTU. 


ST79 A30018 Monthly Parfomanca Raport. Parl-MacK Entaroriaaa. Inc.# Omnvr, CO 
Avail:NTZS, SOXAIt/1015-78/05 p. 16 May 1978 

Parformanca raaulta art praaantad for a ayatam to provida apaca haating and dcmaatic 
hot watar prahaating. Tha aita ia a aingla-family dwalling in Danvar with 470 ft2 of 
flat-plata collactora with a watar-glycol haat tranafar madium. Tha anargy ia atorad in a 
945-gallon tank aftar paaaing through a liquid-to-liquid haat axchangar. Tha ayatam la 
ahown achamatically and ita fiva !BOdaa of oparation ara daacribad. Solar anarg^^ aatiafiad 
64 pareant of tha combinad haating and hot watar dainand of 2.94 millicn BTU in May. 


ST79 A30019 Monthly Parfornanca Raport» Radian Corp.> Auatin# Taxaa 
Avail:NTIS, SOLAR/2002-78/07 p. 14 July 1978 

Tha Radian Solar Enargy Syatam ia daaignad to haat and cool approximataly 800 ft2 of 
offica and laboratory araa in a two-atory modam offica building in Auatin, Taxaa. 
syatam utiliaaa 36 Northrup tracking ccncantrating colloctora which provida an affactiva 
apartura araa of 350 ft^ with a groaa collactor array araa of 1380 ft^. Tha working fluid, 
watar in auasnar and watar/glycol in tha winter, ia pumpad from tha collactor a to a haat 
cxehangar tatwaan tha collactora and tha atorage tank. A 1500-gallon inaulatad fibarglaaa 
atoraga tank ia located above ground on a eoncrata pad near tha tiding. Tha aolar 
cooling aquipaant for tha ayatam ia an Arkla threa-ton packaged abaorption aj.r cooler 
located on tha aacond floor of tha building and a cooling tower on tlia roof. Tha ayctom, 
shown schamatically , has three modes of solar oparation. Tha Radian Solar System has 
bean inactive for tha ontira month due to a collactor tracking failure. 


ST79 A30020 Monthly Parfomanca Report, Ready Creak ntiXitiaa Co., Inc.. Laka Buana Vista, 
Florida ~~ ^ ^ ■■ I - ■ 

AvailzNTIS, SOLAR/2018-78/07 p. 18 July 1978 

Tha Ready Creak site is a two-story, 5625-ft2 concrete block offica building located 
in Laka Buana Vista, Florida. Tha solar anargy system ia daaignad to provide 100 percent 
of tha apaca haating and domaatic hot watar damanda and 80 pareant of tha space cooling 
damand. Tha collactor subaystam is composed of an array of parabolic trough collactora 
with tracking absorber tubas forming an integral part of tha building's roof, and oriantad 
with its major axis in an aaat-waat direction. Tha total collactor aperture araa ia 3340 
ft:2 , Water ia used as tha haat eollaction, tranafar, and atoraga madium. Collactad solar 
anargy ia storad in a 10,000-gallon hot watar tank. Domestic hot watar ia providad by a 
haat axchangar immarsad in this tank. Space haating is provided by circulation of hot 
watar from tha storage tank through haat exchangers located in tha central air 
distribution system. No auxiliary* anargy ia providad for either domaatic hot watar or 
space haating. A 25-ton abaorption cycle watar chiller utilizes hot watar from atoraga to 
provida chiliad watar to a 10,000-gallon cold watar atoraga tank. Tha ayatam, ahown 
achamatically, has fiva modes of oparation, which ara daacribad. Tha total maaaurad month 
cooling demand was 51.4 million BTU; of this tha solar syrtam provided 12.7 million BTU. 

Tha domestic hot watar system operated succaaafully , providing watar at approximataly 
140^ F on damand. 


ST79 A30021 Monthly Performance Report, Scattargood School, West Branch, Iowa 
Avail:NTIS, SOLAR/200 3-78/07 p. 14 July 1978 

Tha solar system daaignad to supply 75 percent of tha average anmvil energy require 
raquiramants for space haating tha (gymnasium and for haating tha hot wa:ar for an adjacent 
locker room. Solar heacing ia also available for a grain drying silo ratrofitteo at tha 
site. Tha site has array of 2496 ft^ of 'flat-olata solar air heaters, a heat storage bin 
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of 130 f 000 pounds of rocks , and two 120-gallon water preheating tanks. The five nodes of 
solar operaLxon are described* The Scattergood Solar Energy System satisfied 99 percent 
of the combined heating and hot water demand of 3.9 million BTU in July. 


ST79 A30022 We\' Solar Heatinq/Cooling System 

Ind. Pet. Monde, C^z-Chim. V 44 No. 471 p. 12 May 1976 

The solar-mec WeS demonstrated at the Third Energy Technology Conference, in 
Washington, D.C., by G.\s Development Corp., an Institute of Gas Technology subsidiary, 
which has conducted research on the concept since 1966. The fully operating system, 
housed in a trailer with solar collectors on the roof^ heats# cools, auid control humidity 
without using cospressors, special fluids, or condensing coils. The residential- sized 
unit has three tons/hr of cooling capacity and 100,000 BTC/hr of heating capacity. Its 
ability to use low-grade solar heat for air cooling in sumier exceeds that of all other 
known systems; this provides the maximum savings of conventional gas heat by use of solar 
augmsntatioi* The solar collectors on the roof heat water# which drives the environmental 
control unit for both heating and cooling. The environmental control unit was constructed 
for gas development by Air Enterprises, Inc., and the vacuum- jacks ted glass tube sol ir 
collectors were manufactured by Owens-Illinois, Inc. 


ST79 A30023 Performance of Los Alamos Solar Mobile/Modular Home Unit No. 1 
Los Alamos Scientific Lab*# Los Alasios, NM 

Solar Heating and Cooling Systems Operational Results Conf . # Colorado Springs# CO 
Avail:NTlS, LA-DR-78-2S87, CONP-781102-1 p. 7 Nov* 29# 1978 

Mobile/Modular Home Unit No* 1 at the Los Alamos Scientific Laboratory is an active 
air system which incorporates 340 ft^ of flat black ingle-glazed flat-plate air 
collectors mounted at a 60^ tilt on the south wall. The thermal storage is in 1536 pint 
jars of water spaced apart by 5/6 inch to allow air flow around the jars. Data have been 
obtained on the unit from October 1976, up to the present* Data acquisition is by a 
Hewlett-Packard 3050 system controlled wi^! a HP 9825 desk top calculator. Complete 
energy summaries for the heating seasons ..ave been obtained. The solar energy system has 
provided abou^ 70 percent of the heating requirements of the house each season. Although 
the solar energy system provides a major fraction of the space and domestic hot «#ater 
requirements, the yearly total energy sxipplied is low. This is primarily because the 
house load was lower than expected due to passive gains and internal heat generation; low 
performance is dtie to a low storage mass (5.3 BTU/ft2 op) and several possible 

uncontrolled air leaks. 


ST79 A30024 Prototype Retrofit Heats# Cools House and Pool 

Solar Heat. Cool. V 3 No. 4 p. 33-34 Aug. 1978 

A swimming pool room was built to accommodate 700 ft^ of glazed elastomer rollout 
tube-plate collectors built on site. The system incorporates a water-to-air heat pump and 
uses the pool as a heat sink. 


ST68 A30025 Pyramidal Optical Collector Syrtea Operates in Condominium Project 
Solau: Engng. V 2 No. 7 p. 30-32 July 1977 

Two solar assisted home heating systems incorporating pyramidal optical collectors 
are described. Back up systems are electrical resistance heat and a heat pump. The 
skylight-mounted collector system allows a factor of four reduction in area over flat-plate 
collectors. Performance of the collectors in homes in Delaware and South Carolina is 
discussed. Cost and economics of the system are analyzed. 


ST79 A30026 Review of Three Solar Energy Demonstration Projects in the Midwest 

Argonne Nat'l Lab., Argonne# XL 

Conf. on Energy Solar apdates Atlanta, GA 

Avail :NTIS, CONP-780701-2 p. 22 Jnly 1978 

Three projects initiated for econonu.es, ecological# and educational reasons are 
described. Two projects have air systems and one has a liquid system. The buildings are 
a school building# a medical office building# and a college residence hail. The system 
designs# experiences# and problems are reviewed briefly. 


A30030 


ST79 A30027 


Santa Cla^» Califrmia CoiMnuhity C#nf r Comnarcial golfr Demons^atlon 
pgQorasa Report# Six Months Data Acquxaitxon and Analyaia of fcooXing 
Perlormance 


Santa CXara Unir.# Santa Clara, CA 

Avail :HTZS, SAM-1083-78/1 p. 115 March 1978 

The Santa Clara Coianunity Center is a 27,000-ft^ one-story building set in a 
Mediterranean climate* The peak suniier cooling load is estimated to be S.9 x ^0^ BTU/day 
and is roughly twice the peak winter heating load. The solar driven hydronic system 
includes 7085 £t^ of double-glazed flat-plate collectors with a selective coating# two 
25-ton Arkla ^sorption chillers# a 50# 000-gallon stratified cold storage tank, and a 
10# 000-gallon hot storage tank. The solar system is designed to satisfy roughly 80 
percent of the annual thermal energy requirements. A boiler is used for backup. The 
system is well instrumented and has been providing operational data, including detailed 
energy balance information since April 1977. Data for one cooiplete cooling season has 
been obtained. Detailed results are presented in this report* The data acquisition 
system used has **event sense” capability; hence# the collected data include the periods 
of operation in each of the system modes. This capability makes it possible to calculate 
the auxiliary electrical and gas consumption of the present solar system and to compare it 
to the estimates for the original nonsolar HVAC design which used vapor compression 
chillers. Prelisdnary evaluation indicates that the present system during t^e cooling 
season consumes roughly the same amount of fossil fuel energy as the original nonsolar 
design. 


ST79 A30028 Solar Bivalent Heating and Water Heating for a 50-Bed Hotel 

Zkz Fachz. Sanit.-Heiz.-Rlima V 32 No. 15 p. 57-59 1977 In German 

In the 50-bed hotel in Hodenhag^ (Lower Saxony) , a solar bivalent system has been 
installed for heating and water heating. The rooms are heated with a floor heating system. 
Solar energy is utilized with the aid of heat pumps. For the operating costs of this 
heating system, a 35 percent saving is expected compared to the costs of -an jsil-fired 
heating system. The functioning of th^ plant is illustrated by a layout plan. 


ST79 A30029 Solar Energy Storage: Four Million Heat Units in the Front Yard 

Sanit.-HeiZTingstech. V 41 No. 1 p.8-10 1976 In German 

The system of a solar heating plant installed in single- family house in Deizisau near 
Ssslingen is described. Heat is emitted by a floor- radiator combination. On the roof, 
there is a collector area of about 16 Days without sunshine are bridged by two heat 

accumulators# the larger of which (70 m^) is installed underground in the front yard of 
the house. 


ST79 A30030 Solar Energy System Performance Evaluation; iUratex Services# Inc. , 

Industrial Laundry, Fresno, California^ Nowmber 19^>7-May 19*)8 

Internet *1 Business Machines Corp.# Huntsville# AL 
Avail:NTIS. SOLAR/20 08-78/1 4 p. 49 July 1978 

An operational summary of how the solar energy system installed at Aratex Services# 
Ind., an industrial laundry located in Fresno# California performed during the report 
period is provided. This analysis is made by evaluation of meastired system performance 
and by comparison of measured climatic data with long tena average cli^tic conditions. 
Performance of major subsystems is also presented to illustrate their operation. Included 
are: a brief system description, review of actual system performance during the report 

period# analysis of performance based on evaluation of meteorological load and operational 
conditions# and an overall discussion of results. Monthly values of average daily 
insolation and average ambient temperature measured at the Aratex site are presented. 

Also presented are the long-term average isonthly values for these climatic parameters. 

The Aratex system collected an average of 67 million BTUs of solar energy per month. The 
available solar radiation was 75 percent of the long-term average. The use of both a 
solar energy and heat recovery system at Aratex has combined to reduce the total load of a 
system without heat recovery by approximately 45 percent. The solar energy system alone 
contributed 16 percent of the total hot water load at the site. Damage to the Lexan 
covers on 14 of the total 140 collectors was reported. This damage is believed to have 
been caused by winds. 


6 





A30033 


ST79 A30031 Solar Bn#rqy SvMtmm Performnca Evaluations Radian Corporation Offica 
ittildlaq# Attatln> ^xaa* Saptaabar igyi^May 1978 

Int. Biuinasa Machinas corp.^ Buntaville, AL 
Avail :MT1S, SOLAR/2002-78/14 p. 56 July 1978 

A sunnary of tha Saptaabar 1977 to May 1978 oparation of the Radian Corporation Solar 
Energy System is presented. This system is designed to provide space heating and cooling 
for approximately 700 ft^ of office and laboratory area in an Austin, Texas office 
building. Presented are results of an evaluation of measured system performance and a 
comparison of measured micrometeorological data with long-term average conditions. 
Performance evaluations of each major subsystem are also presented. Included are: a 

brief system description: review of actual system performance during the report period: 
analysis of performance baaed on evaluation of climatic, load, and operational conditions: 
and an overall discussion of the results of analysis. Also presented are results of a 
special study of the Radian collector array subsystem. During the periods September and 
October 1977, and OececdDer 1977 through May 1978, the solar energy system at Radian 
provided 1.63 million BTOs of the 12 million BTD deamnd for space heating. During this 
time, the solar energy system provided none of the 46.2 million BTU demand for space 
cooling* This measured performance of the solar energy system was less than that 
expected baaed on the performance evaluation and the meteorological conditions. Primary 
reasons for this level of performance are problems attributed to the collector array 
tracking mechanism throughout the report period and excessive energy losses from the 
storage tank prior to January 1978. 


ST79 A30032 Solar Energy System Performance Evaluation; Scattergood School Recreation 
Center, West Branch, fwa 

Int. Business Machines Corp*, Huntsville, At» 

AvailiNTIS, SOlAR/2003-78/14 p. 67 July 1978 

An operational sunnary is provided of the solar system performance at Scattergood 
School, Best Branch, Iowa. This analysis is made by evaluation of measured system 
performance and by coo^arison of measured climatic data with long-term average climatic 
conditions. Performance of major subsystems is also presented to illustrate their 
operation. The solar energy system, utilising 2496 ft^ of flat-plate air collectors, 
supplies a portion of the space heating and domestic hot water requirements for the 6900- 
ft^ gymnasium and 1966 ft^ of locker rooms at the Scattergood school, West Branch, Iowa. 
The solar energy system was Installed diiring building construction. A 6000-bushol grain 
dryer, installed later, may also use the solar system during its operation. Included are: 
a brief system description: review of actual system performance during the report period; 
emalysis of performance based on evaluation of climatic, load, and operational conditions > 
and an overall discussion of results. The Scattergood Solar Energy System availability 
was 65 percent for the ECSS subsystem, 95 percent for the space heating subsystem, and 55 
percent for the hot water heating subsystem. The ECSS availability was affected by a 
malfunction of the total solar system during April 1-8, and April 14-May 11. The hot 
water availability was greatly affected by the failure of the subsystem and resultant 
repair interval. The space heating subsystem operated throughout the entire reporting 
period except when the solar system was down in April and May. 


ST79 A30033 Sol^ Energy System Performance Evaluation; Terrell D. Mosely Office 
Building, LTOcnburg, Virginia, February L978-riay 1978 

Int. Business Machines Corp., Huntsville, AL 
Avail;ims, SOLAR/2011-78/14 p. 46 July 1978 

A sunnary of the February to May 1978 operatic-*, of the Terrel D. Mosely solar energy 
system is presented. This system is designed to provide space heating and domestic hot 
water preheating for approximately 1780 ft^ of office area in a Lynchburg, Virginia office 
building. Presented are results of an evaluation of measured system performance and a 
comparison of measured micrometeorological data with long-term average conditions. 
Performance evaluations of each major subsystem are also presented. Included are: a 

brief system description; review of actual system performance during the report period; 
analysis of performance based on evaluation of climatic, load, and operational conditions; 
and an overall discussion of the results of analysis. Also presented are results of a 
special study of actual versus expected performance of the Terrell 0. Moseley Solar Energy 
System. During the report period the Terrell D. Moseley Solar Energy System provided 13.6 
million BTUs of the 18.3 million BTU demand for space heating. The 74 percent solar 
utilization was greater than the 70 percent expected. Solar energy for space heating 
was available 100 percent of the time. 
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ST79 A30034 Solar awtinq and Cooing D^nonitratlon Project SuiBw»ri#St D»parta»nt of 
Enarqy# WasRlngton/ D.C. 

DOE* Washington* O.C« 

Avail :NTIi* M79-11503 270 p. 

The design and operating characteristics of all commercial and federal residential 
solar heating and cooling systems and the structures themselves are described. Also 
included are available pictures of the buildings and simplified solar system diagrams. A 
list of nonfederal residential installations is provided. 


ST79 A30035 Solar Heating System Installed at Lynchburg, Virginia 

Moseley (Terrell E*)* Inc.* byncnburg* VA 

AvailiWTIS* OOE/NA3A/CR-150729 p. 166 Dec. 1* 1976 

A detailed design report for a retrofitted solar heating and cooling system for a 
1780 ft^ office building is presented. The system is composed of a 400 ft2 flat^plate 
collectors* a 2000-gallon storage tank, a gas auxiliary boiler* a duct distribution system 
utilizing a hot water duct coil and water-to*air heat pump* and a hot water preheater. 

The control system* data acquisition system* technical data* amd maintenance procedure are 
disctassed. Detailed specifications* circuits* and drawings for the ccmtponents are 
included. 


ST79 A30036 Solar House of the Eindhoven University of Technology 

Technische HogeschooL Eindhoven* Netherlands 
AvailsTIC* NP-23360 p. 30 1977 

The solar heating system* the house design* the research program and measuring system* 
and the performance of the solar heating system are dei^cribed briefly. Color photographs 
of the house and sketches of the cosponents are included. The collectors have plates 
designed as one-piece radial filmed aluminum tubes « There is sensible heat storage heat 
with a water tank in the system. 


ST79 A30037 Solar Housing; A Reality For Builders 
Prof. Build. p. 107-116 June 1976 

Twelve homes which demonstrate solar energy as a realistic alternative are discussed 
briefly. These homes are mainly located in the American southwest* midwest* and northeast 
where either energy coses or climatic conditions make solar energy competitive. Various 
systems for the custom home* multiple dwellings* development (tract) home, and 
prefabricated home markets are illustrated. Solar system costs ranged from $1500-20*000 
for a simple hot water and space heating application to a total home system including 
swimming pool heating and air conditioning. An appendix lists suppliers of solar systems. 


ST79 A30038 The Soletr System Field Test Takes Year to Correct Snags 
Multihousing News V 12 No. 7 p. 20-22 July 1977 

Four new townhouse* were solar heated with $40,000 government grant and $16*000 in 
funds from the urban investment and Development Company. The experimantal installation 
program has taken a year to de-bug and is ready for cost-effective monitoring for the 
winter of 1977. The system was designed by Ecosol* Ltd. of New York City. The collectors 
were made by Owens-Illinois* Inc. The system will supply 60 percent of the space heating 
needs and most of the domestic hot water requirements. The system has a conventional 
cooling system. Automatic instruments will monitor and record the performance of the 
system. Some of the problems encountered include leaks in the solar system where it is 
linked to the piping* replacement of the white roof shingles* and basement leaks due to 
freezing. Insulation in the ceiling was increased from 6 to 12 inches. Four compressors 
failed and were replaced. Heat pumps were found to use excessive amounts of energy so the 
thermostatic controls were lowered. With the onset of warm weather* the large amounts of 
heat being generated produced steam that was discharged through the vents in the roof. 

The engineers are working on ways to alleviate this problem. Part of their problems are 
believed to be due to the fact that there are no standards for solar equipment. United 
has also learned that regular building tradesmen can be used for solar installation. 
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ST79 A30039 SclT Plant With H>at Punp and Waaf H#at Utilization 
Baier# K. 

Mittailungsbl, Otach. G«a. Sonnananargia V 2 No. 6 p. 40-41 Nov. 1977 in Carman 

An anargy supply plant for a workshop and rasidantial building is dascribad. Tha 
alraady axisting haating systam was axtandad by a solar plant with haat pump whila at tha 
sama tiaa making usa of tha procass wasta haat of tha %ialding facilitias. Apart from this, 
a wasta oil combustion plant was includad in tha overall concapt. Tha coats for tha 
extansion aax>untad to DM 200^000. During tha first yaar of oparation mora than 20,000 1 
fual oil wara savad. 


ST79 A30040 Systam Dasign Report, March 1978, Bell Talaphona Co., Pannsylvania 
Philadelphia, PA 

Avail:NTXS, COO-4048-78-1 p. 126 March 1978 

A solar space haating demonstration project is reported. It describes an integrated 
system providing solar anargy space haating for a 9982 ft* newly bulit, ona-story building. 
Tha building is located at 966 Hatlack Street, West Goshen Township, Ctestar County, 
Pennsylvania. Tha office pairt of tha building is heated by solar assisted watar-to-air 
haat pump units. Tha storeroom part of tha building is heated by an airhandling unit, 
containing a water-to-air coil. Solar anargy is axpactad to provide 62 percent of tha 
heating load, with tha balance provided by a back-up electric boiler. Tha systam inclxidas 
1900 active ft^ of flat-plate solar collectors, and a 6000-gallcn above-ground storage 
temk. Freese protection is provided by a gravity draii^dotm scheme combined with nitrogen 
pressurization in a closed circuit. 


ST79 A30041 Thermal Performance of a Building ^u^d Two Flat-Plate Collector Systems 

Colorado State univ. , Ft. Collins, CO 

Avail :Oniv. Microfilms Order no. 78-20,869 p. 284 

A study of the thermal performance of a 71.3 (768 ft^) liquid coolant collector, 

and a 67,1 m^ (722 ft^) air coolant collector was par formed tzam thermal performance data 
that were measured and recorded for each systam. Tha liquid collector is found to operate 
at 28.3 percent average efficiency (based on all-day calculated efficiency), and tha air 
collector is found to operate at 32.5 percent efficiency. The actual performance of the 
two collector systems was compared against predicted performance calculated from the 
energy eq^iation model which is based on the Hottel-Whillier- Bliss equation, and the 
resxilts Indicate that the actual performance is lower than the prediction by 32 percent 
for the liquid collector and lower by 27 percent for the air collector. 


ST79 A30042 Thermal Performance of the Aratex Services, Inc. Solar Energy System 

Int. Business Machines Corp., Huntsville, AL 
AvailcNTIS, SOLAR/2008-78/25 p. 10 July 1978 

The International Business Machines Corporation is contributing to the National Solar 
Data Program of the Department of Energy by monitoring, evaluating, and reporting the 
performance of designated solar energy systems. The Aratex Services, Inc. solar energy 
system for preheating process water in an industrial laundry in Fresno, California and its 
modes of operation are briefly described, and a performance evaluation of the system is 
presented. The evaluation is based on comparison of predictions of climatic, load, and 
ope^at:lonal conditions with those measured at the site. The technique for determining the 
thermal performance is also presented. Associated documentation is described and seasonal 
as well as typical monthly data are presented. These data are then briefly analyzed to 
produce an evaluation of the system performance. 


ST79 A30043 Thermal Performance of the Perl-Mack Enterprises, Inc. Solar Energy System 

Int. Business Machines Corp., Huntsville, AL 
Avail ;NTIS, SOIAR/lOlS-78/21 p. 13 July 1978 

The Perl-Mack Enterprises, Inc. solar energy system In Denver, Colorado, and its 
modes of operation 2 tre described briefly and then a performance evaluation of the system 
is presented. The evaluation is based on comparison of predictions of climatic, load, and 
operational conditions with those measured at the site. The technique for determining the 
thermal performance is presented. These data are then briefly analyzed to produce an 
evaluation of the system performance. 
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ST79 A30044 Tharaoroc Hou— ; An BxPMiJimtAl LoifBnTqy Hoiis# in Sifdsn 

Swadith Council for Building Raa., Stockholm, Swadan 
Avail :MTIS, M?*23369 p. 77 1977 

Tha draln-doim ays tarn uaas flat*plata collactors with watar aa tha haat tranafar 
fluid. Whan tha ayatam dralna# aitrogan gaa fills tte collactors to pravant corroalon. 
Haat la atorad in two watar tanka with alactrlc haat for backup. Thara la a dalayad waata 
watar outlat %ihlch haata tha baaamant floor. Window Inai atlon la provldad by Indoor 
flttad flaaibla and foldabla window acraana of callular plaa^c. Tha houaa, tha haatlng 
ayataM, and Ita coaponanta ara ahown and daacrlbad. Envlronnantal and parforauanca data 
ara Includad. 


ST79 A30045 Waat Chaatar Work Cantar Solar Spaca Haatlng Damonatratlon Proiact 

Ball Talaphona Co., Philadelphia, PA 

Avail :HTIS, COO-4048-1 p. 121 March 1978 

A aolar apaca haatlng damonatratlon project la raportad. An Intagratad ayatam la 
daacrlbad providing solar energy apaca heating for a 9982 ft^ newly built ona*atory 
building located at 966 Matlock Street, West Goahan Township, Chaster County, Pennsylvania. 
Tha office part of tha building la heated by solar aaalatad watar*to-air h%^at pump units. 
Tha storeroom part of tha bulling la heated by an air-handling unit, containing a watar- 
to-air coll. Solar energy la expected to provide 62 percent of tha heating load, with tha 
balance provided by a backup electric boiler. Tha ayatam Includes 1900 active ft^ of flat- 
plate solar collactors and a 6000-gallon above-ground storage tank. Praesa protection is 
provided by a gravity draln-dcwn schema combined with nitrogen pceasorlzation In a closed 
circuit. 


ST79 A30046 Wattrinqen Solar Souse 

Ikz Fachz. Sanit.-Haiz.-Klliiia V 32 No. 24 p. 80-81 1977 In German 

The solar energy ayatam of a ona-famlly house is described, with a collector surface 
of 30 tar, it la used for apaca heating and service watar heating. Tha collactors haat a 
3000-1 tank. Haatlng plates ara used fer spaca heating. Whan a certain storage 
temperature has bean reached, tha whole heating system is switched to solar energy 
utilization. If tha storage temperature Is not high enough, tha oil haatlng is 
automatically switched on again. Tha collecror circuit is filled with a synthetic haat 
carrier oil. 


ST79 A30C17 Solar For Area Health and Education Center 
Abernathy, L.L. 

FWO Engng., Inc., Charlotte, HC 

Solar Heating and Cooling OaMnatration Program Contractors’ Review, v 2, Papers 
CONF-771229-P2 p. 287-290 Hew Orleans, LA Dec. 5, 1977 

Tha solar system installed was a retrofit to the six-story area health and education 
facility. Tha retrofit consisted of adding a hydronlc spaca and domestic hot water 
heating system with underground storage to tha system. The collector array consists of 
171 General Electric type FP collactors with single Lexan^ cover at a cost of $49,590 for 
tha 3950 ft Tha calculations indicate tha system should provide 52.5 percent of tha 
total yearly energy requirement for heating which Is approximitely 709 MKBTU per year. 
This breaks down to approximately 39.5 percent of tha spaca heating requirements and 78.6 
percent of the domestic water requirements . There is a 6Q00-gallon steel storage tank. 


ST79 A30048 Nambe Pueblo CoiwBunlty Building Soi.^r System 

Balcomb, J.O.; Bankston, C.A.; Moore, S.W.; Hadstrop/ J.C.; Murray, H.S. 

Los Alamos Scientific Lab., Los Alamos, HM 

Solar Heating and Cooling Demonstration Program Cont^^setors ' Review, V 2, Papers 
CONF-771229-P2 p. 272-276 New Orleans, LA Dc.,. 5. 1977 

A solar air heating system with evaporat:. v ^r.oiing 1*^ described using 440 ft^ of 
vertical flat-plata nonselecti\e air heater wi h a long horizuntal fJow :?ath. A 17-ton 
rock bed is used for storage along with the 14‘inch adobe walla. Foam insulation 
protectad by stucco axtarior is i^ted to iurr^vs heat retention. 
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ST79 A30049 SolAT EnTW Otiliiation in Httltivaltnt Heating Svifai 
B«ltruach» B. 

Inst. KXitfttMh* 2«ntxmlh«i2. V 32 No* I p* 39*42 1977 In G^raan 

This final part of tha raport daals with multi valant haating systaaa in practica* A 
building conaiating of prafabricatad parta was aquippi^d with a haating syataa of this typat 
convactora wara oaad for caatral haating whila tha swimming pool was aquippad with a floor 
haating. Tha functions of tha syatam componanta ara dascribad: hast pump* solar collactor, 

collactor syatam* oil*firad haating boilar* automatic control. Tha capital invaatmants 
for a multivalant haating syatam ara highar than with an oil*firad haating* but thaaa 
costa ara aada up for by conaidarabla savings in tha operating costs. Solar anargy 
tttilizatim in solar haating syatama yields tha following positive rasulss anargy savings* 
economy* no anvironmantal pollution* comfort* safety. 


ST79 A30050 Solar System for First Baptist Church. Aberdeen* South Dakota 
Bansal* J.N. 

Michaud Cooley Ballbarg and Erickson* NinnaapoMs* MN 

Solar Beating and Cooling Demonstration Program Contractors' Review* v 2, Papers 
COnr-771229*P2 p. 324*326 New Orleans* ZA Dec. 5* 1977 

Tha building has approximately 7000 ft^ of worship canter and an additional 4000 ft^ 
of office and miscallanaous area. A solar air collactor system is dascribad for space 
haating and domestic hot water prahMting to augmmit tha hot water haating produced in an 
electric boiler. Thera ara 1404 ft^ of flat*plata air collectors and 700 ft^ of rock bad 
storage. 


ST79 A30051 Somerset County SnviroMisntal Education Canter Building Solar Energy System* 
Design Philosophy and Construction Experiences 


Backer* P.C. 

Environmental Education Canter* Basking Ridge* NJ 

Solar Heating and Cooling Demonstration Program Contractors' Review, v 2* Papers 
C0Hr*771229-P2 p. 259*265 New Orleans* LA Dec. 5* 1977 

Tha Park Commission's 18*000 ft^ Environmental Education Canter's solar haating 
system is described. It has 3105 ft^ of aluminum flat*pl^a collectors with selective 
coating and 6000 gallons of hot water storage 3 to 4 feet underground in two insulated 
steal tanks. Tha system heats, cools* and heats domestic hot water. 


ST79 A30052 Design and Bidding Concepts For a Solar Cooled School Building in a 
Subtropical Region 

Blank, S.A.; Hadden, R.E. 

Dade County Public Schools, Miami, FL 

Solar Heating and Cooling Demonstration Program Contractors' Reveiw, V 2, Papers 
C0NF-771229-P2 p. 85*91 New Orleans, LA Dec. 5, 1977 

A solar cooling and domestic water haating system for a 70,000 ft^ two*story 
elementary school building for Dade County, Florida is described. The building is highly 
insulated and partially covered with an earth berm; most fenestration is shaded; and 
internal heat generation has been lowered. The system uses 18,000 to 20,000 ft^ of high* 
performance black chrome coated flat*plate collectors and three 20,000*gallon steel heat 
storage tanks buried in the earth berm. 


ST79 A30053 Solar Heated House that Steve and Alice and Sue and Mark and Walter Built 
Bro%m, S. 

Country Journal p. 70-80 Nov. 1977 

A solar heated ^aouse was built by Steve Bro%m and his wife with assistance from a 
local architect and Total Environmental Action, a engineering firm* Considerations were 
given to cost, efficiency, and aesthetics. The storage tank is made of poured concrete 
and insulated with styrofoam. The capacity of the tank is almost 6000 gallons. They 
decided on a radiant hot water system for use with their flat*plate collectors* in 
addition to a conventional oil furnace backup. They decided on a trickle*type collector 
after reading Thomason's Solar House Plans, and built It themselves. The final coat for 
the entire solar system was approximately $10,000. The anticipated payback period is 
about 15 years. 
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ST79 X30054 Austria*! yi^«t Sclar gofl# 96 Collector Surfac# S^v Each Suauar 8<ftson 

80 S 467ofl6 KtW~Ensrqy 

Brunnsr# R. 

Hittsilungsbl. Dtsch* Gas. Soiinsnanarfis V 2 No, 6 p. 27*28 Nov, 1977 
In Goman 

A aolar plant for tho wator boating in a hotol is doscribod. A 96 m2 colloctor 
surf SCO savos about 40 #000 kWh/A onorgy. Assuming an onorgy pries incroaso of 10 porcont 
por annum# tho plant would havo an amortization poriod of about sight yoars. 


ST79 A30055 Solar Enorqy Savos Aimually 5000 L Hoatinq Fuol Oil? Wator and Additional 
80a ting in^iiSzch/lnn 

Brunnor, R. 

Nittoilungsbl, Otsch. Gos, Sonnononorgio V 2 No, 5 p. 33 Sopt, 1977 
In Gorman 

A solar onorgy plant is doscribod; tho colloctor surfaco has 18 m2. Tho plant moots 
tho major part of tho host consumption for wator hooting and supplios in tho intorsoason 
part of tho spaco hooting, Tho solar onorgy convortod into boat is storod in « 600*1 tank. 
All in all, tho plant is to savo about 5000*1 boating fuol oil por annum, i.e., somo 45 
porcont of tho ovorall hooting fuol oil consusqption , Tho plant costs approximatoly DM 
20 , 000 , 


ST79 A30056 Philips Exporimontal Houso 

Bruno, R. ; Hormann, H.; Hoorstor, H.; Korston, R.; Mahdjuri, F. 

Philips GMBH For schungs labors tor ium, Aachon, Gormany 
Conf. on Europoan Solar Houses London, England 
CONF-7604149 p. 1*10 April 1976 

This houso usos ovacuatod tubs colloctors and a 42 m2 annual storago wator tank, 
Summor cooling is with tho storod capacity of tho oarth, Tho windows aro spocially coatod 
doublo*glass with onhancod boat insulation. 


ST79 A30057 Domonstration Projoct: North Hampton Park Rocroation and Hoalth Cantor 

Burgossor, B,; Orlowski, H. 

City of Dallas, TX 

Solar Boating and Cooling Domo, Program Contractors* Rov., v 2, Papers 
CONF-771229*P2 p. 350-358 Now Orloans, LA Doc. 5, 1377 

Tho system includes 3650 ft2 of flat*plato hydronic colloctors, tilted at 25^ from 
tho horizontal with 6000 gallons of thermal storage and 2000 gallcrs of chilled water 
storage. Tho system is designed to provide 54 porcont of the hoatii^g and cooling for tho 
8000 ft2 of tho building included in tho demonstration. Domestic wator heating is also 
included. 


ST79 A30058 Albuquorguo Animal Control Center Addition, City of Albuquerque, Now Mexico 
Bums, W.L. 

Bums/Potors, Architocts-Plannors, Albuquerque, NM 

Solar Boating and Cooling Domo. Program Contractors' Rev,, V 2, Papers 
CONF-771229-P2 p. 277-280 Now Orloans, LA Doc. 5, 1977 

A solar heating system is doscribod which is active for tho office area and passive 
for tho kennel area. Tho office area has 650 ft2 of parabolic concentrating and tracking 
colloctors and a 1500-gallon stool storago tank. Tho kennel area has 425 ft^ of glass 
clerestory window with a styrene core operable insulation panel. Tho storago is 480 ft^ 
of concrete floor and partitions. The active colloctors aro operated as an open-loop 
drain*do%m system. 


3T79 A30059 Site One 
Calthorpo, P. 

Rain, Portland, OR V 4 No. 2 ?. 10-11 Nov. 1977 


12 


A30063 


A nttw four«ttory California atata offica building was daaignad in Sacramanto. Tha 
building's tharmal mass was usad to assist cooling. A combination of shading^ lighting r 
and insulating tachniquas wara usad to raduca tha anargy damand. Anothar anargy 
afficiant stratagy usad was battar lighting and low laval ambiant lighting supplamantad by 
natural daylight. A cantral atrium is usad as a vastibulSr prahaatar, and coolar for 
building vantilatioUf lighting^ dining^ and a rasting placa. Graphs ara includad of tha 
haat load in tha wintar months and suasnar tima, as wall as tha building's capacity for 
absorbing haat. 


ST79 A30060 Oparation of a Solar Haating and Cooling Systam in a Full^Scala Solar 
Building Test Facility ' 

Carr, B.C. 

NASA, Hampton, VA 

Solar Haating amd Cooling Damo. Program Contractors' Rav., v 2, Papars 
CONF-771229-P2 p. 406*407 Naw Orlaans, LA Dac. 5, 1977 

Tha Solar Building Tast Facility (SBTF ) , at Langlay Basa^rch Cantar# Hampton# 
Virginia, bacama oparational in aarly stnn&ar 1976. Its purpoaas ara to: (l)tast systam 

componants which includa high*parformanca collactorsr (2) tast parformanca of complata 
solar haating and coo ling ^ sys tarns; (3) invas^gata componant interactions; and 
(4) invastigata SBTF consists of a 50,000 ft^ office building modified to accept solar 
heated water for operation of an absorption air conditioner and for a baseboard haating 
systam. A 12,600 ft^ solar flat*platc collector field with a 30,000-gallon storage tank 
provides tha solar heated water. A description of tha ..ystam and tha collectors selected 
is given, along with tha objectives, tast approach, expected systam perforsmnee, and soma 
oparational '^asults. Typically, the solar energy system has provided 60 percent of the 
hot water anargy required by the absorption chiller for cooling and 90 percent of tha 
heating energy. Best operating tamperatuxas for tha cooling system run between 185 and 
205^ F. Presently, seven different types of flat-plate collectors ara being tested in 
the solar field. One hundred and fifty temperature, pressure, and flow points ara 
measured and recorded every five minutes during the operating day and once per hour at 
night. 


ST79 A30061 Solar Heating and Cooling of Mount Rushaiora National Memorial Visitor Canter 
Chiang, C.tf. 

South Dakota School of Minas and Tech., Rapid City, SD 

Solar Heating and Cooling Demo. Program Contractor's Rev., V 2, Papers 

CONF-771229-P2 p. 332-336 New Orleans, LA Dec. 5, 1977 

This is a solar retrofit of Mount Rushmore National Memorial Visitor Canter at 
Keystone, South Dakota, where over two million to^ists visit each year. Tha visitor 
center has a total space of approximately 6000 ft^. The solar systam is designed to 
furnish approximately 45 percent of heating for the total facility, and approximately 53 
percent partial cooling of tha 2000 ft^ observatory room. Thera ara a total of 112 
panels of Lennex liqtiid circulated collectors, each 3' x 6* In dimension, with a gross 
surface of approximately 2000 ft^. The unit cost of tha collector is about $13.00 per 
ft^. Collector panels ara mounted in 5>i rows on tha roof of tha visitor canter owned by 
National Park Service of the Department of the Interior* There is a 3000-gallon heat 
storage tank. 


ST79 A30062 Design Philosophy and Solar Configuration of CSI Corporate Headquarters 
Christopher, J.C. 

Contemporary Systems, Inc., Jeffrey, NH 

Solar Heating a. id Cooling Demonstration Program Contractors' Rev., V 2, Papers 
CONF-771229-P2 p. 251-255 Naw Orlaans, LA Dec. 5, 1977 

A combined solar heating and night air cooling systam is to be integrated into a 
7000 ft^ structure consisting of a two- level office section with extensive hybrid systems 
utilization and a production section with a large air- type active array comprising the 
south wall of the structure. The systam has 1200 ft^ of collector and two 1100 ft^ haat 
storage units, each containing 1.08 x lO**^ pounds or rock with a thermal mass of 21,600 
BTU/® F. 


ST79 A30063 Commsrcial/ Industrial Applications Spur Solar Development 
Comstock, W.S. 

Ashrae J. V 19 No. 11 p. 32-34 Nov. 1977 
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Xarg# coBMrclaX buiXdings with soXar systams txaminad. Tha first 
building msntionsd is ths La Quints Motor Inn Xocstsd in OfcXXtSf T>xas. Th* systsm 
suppXiss spproxiSMtoXy 90 porcsnt of tho hot wstsr for ths rooms and Xaundry. Th« Xsroost 
soXar cooXing systam is Xocatad in Frsnchnan*s Raa r tha HoXid&y inn, St. Thomas, virgin 
IsXands. Tha systam was fundad by 4 75 parcant grant from th^ i^nargy Rasaarch and 
OavaXopaant Adsdnistratioa. In Dacatur, AXabama, construction has bagun on a solar 
hasting systam that will ba usad at a Xarga soybaan oil axtracticn facility. Tha projact 
is also sponsorad in part by ERDA. Tha solar panaXs will ba ujad to air dry tha ioy baans. 
Tha Xargast swXar powarad irrigati<»i systam is Xocatad in Gila Rivar Ranch south /ast of 
Phoanix, Arisons. Tha systam ineXudas a 50-HP pump capabXa of dalivaring up to 10,000 
gallons of irrigation watar par minuta. It oparatas with 5500 ft^ of parabolic tracking 
coXXaetors. 


ST79 A30064 TaXax Communications . Inc. Solar Space Hasting Systam, Blue Earth, Minnasota 
Ccatallo, F.A. 

Intartach. /Solar Corp«, Harranton, VA 

Solar Seating and Cooling Damo. Program Contractors' Review, v 2, Papers 
oaiP«771229-P2 p. 229-232 Haw Orleans. LA Dec. 5, 1977 

A hydronic solar heating system is described using 10,550 net ft^ of single-glazed 
black chroma flat-plata collectors and a 20,000-gallon steal storage tank. A drain-down 
systam is used* 


ST79 A30065 Tarrasat 
Davis, J.L. 

Ashraa J. V 20 No. 2 p. 47-48 Fab. 1978 

A 69,000 ft^ school building that is covered by three to four feet of earth is 
described. Tha solar heating and cooling systam es^loys nonconcentrating, evacuated 
tubular-type collectors which can efficiently produce up to 240<^ F water. The primary 
chilled water systam consists of two absorption chillers, a reciprocating chiller with a 
double-bundle condenser, and three 10,000-gallon thermal storage tanks. Tha heating 
system uses tha reciprocating chiller and tha solar system heat exchanger. 


a 

ST79 A30066 Undarcround School Gets its Energy From tha Sun 
Davis, J.L. 

Jamas A. Fadarlina, Inc., Gaithersburg, MD 

Heat., Piping Air Cond. V 50 No. 1 p. 93-96 Jan. 1978 

Tha Tarrasat School at Reston, Virginia is described* Tha three energy-saving 
features of the building are: tha earth cover, tha heat recovery system, and the solar 

heating and cooling systam. Tha solar heating and cooling systam is described in some 
detail. This system employs evacuated tube collectors to supply watar at up to 240^ F to 
two absorption chillers, piped in series with an electrically driven reciprocating chiller 
to supply chilled water for cooling tha building. Tha solar heated watar is also usad 
directly for heating. 


ST79 A30067 Santa Clara Community Recreation Center Solar Heating and Cooling Project 
Davis, J.N. 

Solar Heating and Cooling Demo. Program Contractors* Rev., V 2, Papers 
C0NF-771229-P2 p. 40-44 Haw Orleans, LA Dec. 5, 1977 

Tha solar systam used 7035 ft^ of double-glazed selectively coated copper absorber 
solar collectors. Cooling is provided by two 25-ton Arkla lithium bromide absorption 
chillers* Storage consists of a 10,000-gallon hot water tank and a 50,000-gallon cold 
watar tank. Computer simulations indicated that the system would provide 84 percent of 
the center's heating requirements and 65 parcant of tha cooling naed.f . A complete fresh 
air economizer ^cle is incorporated into tha cooling systam design. The building has 
been occupied since June 1975 and the solar system became fully operational in April 1977. 
During the intermediate period, the canter has been heated and cooled us;ing the backup 
system. 
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ST79 A30068 Solar Hta ting and Cooling Systfim Utilizing Evacuated Tuba Collectors and 
^•orptlon dKlliara aa Appllaq to thaKaw Valley State Bank and Trust *~ 
Sbmpany, *i^opeKaf Kanaas ~ 

Oraaalar, w.e. 

Burgass Engrig*, Inc*» Kansas City# MO 

Solar Hsating,. Cooling Dano, Program Contractors' Rav.# V 2, Papars 
CONF--771229-P2 p. 173*176 Maw Orlaans# LA Dac. 5# 1977 

This facility now undar construction will utilize 72 General Electric evacuatad-tubs 
liquid collectors, creating 1068 £t« of affective collector area, which will heat in an 
1100-gallon thermal energy storage tank* Energy will be drawn from the tank as required 
to provide space heating by direct transfer to the supply air of the building environment. 
If cooling is required# the hot water from the storage tank will be used to fire four- 
staged# three-ton Arkla absorption chillers# which in turn cools the supply air. The 
auxiliary energy soxurce is a conventional natural gas fired boiler. The solar system# at 
a cost of approximately $94 #000# is expected to provide 7S percent of the annual cooling 
load# 47 percent of the heating load# as well as 95 percent of the domestic hot water. 


ST79 A30069 Performance of the George A. Towns Elementary School Solar Heating and 
doolinq Project 

Duncan# R.T.Jr. 

Westiighouse Electric Corp.# Falls Church# VA 

Solar Heating axid Cooling Oeao. Program Contractors' Rev.# V 2# Papers 
C0HF-771229-P2 p. 116-126 Mew Orleans# LA Dec. 5# 1977 

The solar heating and cooling hydronic system of this 32 #000 ft^ building has 10# 360 
ft^ of selectively coated flat-plate collectors augmented by 10 #800 ft^ of reflectors and 
three 15# 000-gallon steel tanks. Some findings regarding the performance of the system 
and of selected subsystems and components are discussed. 


ST79 A30070 Basin Electric Headquarters Building Solar Heating Demonstration# Bismarck# 
North Dakota 

Dunham# G.F. 

Basin Electric# Rapid City# SD 

Solar Heating# Cooling Demo. Program Contractors' Rev.# V 2# Papers 
C0NF-771229-P2 

A solar assisted heat pump system is described using 5000 ft^ of double-glazed flat- 
plate collectors and a 20# 000-gallon steel tank for storage. The building is a four- 
story# 75 #000 ft^ building. The heat transfer fluid is a 5C percent by weight solution of 
ethylene glycol. 


ST79 A30071 Solar Energy Program at the Academy 

Eden# A.; Tinsley# J.T. 

US Air Force Academy# CO 

Air Force Engng. Serv. Q. V 19 Mo. 1 p. 11-14 Feb. 1978 

Two years ago, the United States Air Force Academy developed a solar test house to 
investigate the application of solar energy systems to a typical domestic dwelling. The 
progress of the solar facility and the lessons learned in the operation of the systems are 
discussed. 


ST79 A30072 Solar Heating System for a Northern New Mexico Adobe House 

Edenbum# M.w«; Wessling# F.C.Jr. 

Sandia Lab . # Albuquerque # NM 

Am. Soc. Mech. Engng.# Paper no. 75-WA/SOL- p VP 1975 

A solar heating system for the M.A. Co. do /a adobe ranch house in northern New Mexico 
has been designed and its performance simulated by an energy system simulation computer 
program. The system consists of flat-plate collectors mounted on the roof of the house ; 
a gravel thermal storage unit located in the basement; a fan to force air through the 
collectors# storage unit# and house; ducts; and system controls. The collectors are 
constructed of corrugated steel or aluminum roofing sheet# two glass or transparent 
plastic cover sheets# and bottom insulation. Air# which is blown over both sides of the 
corrugated sheet# gains energy in the collector and deposi.j it in the storage unit and 
in the house. 
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ST79 A3 107 3 GB*i Boiton School Sxp#rim>nt 
Sngholfflf G« 

GE Corp.f Philadcxohiaf PA 

Solar Paating, Couiing Oamo. Program Contractors' Rav., V 2, Papars 
C0NP-771229-P2 p. 202-205 Naw Orlaana, LA Dec. 5, 197*^ 

A hydronic solar haating systam is dascribad using 4600 ft^ of flat-plata collactors 
of aluminum rollbond with Laxan covars. The storage is 2000 gallons of watar. The system 
providas 52 pareant of tha spaca haating* Problams with the systam and steps taken are 
listed* 


ST79 A30074 Solar S?jtem for Radisson Plaza Hotel 
Erickson^ 0*0* 

Solar Heating, Cooling OamonstraMon Program Contractors' Rev., V 2, Papars 
CONF-771229-P2 p. 234-240 Nev Orleans, LA Dec. 5, 1977 

This project consists of a twr^-part solar systam which will provide a significant 
percentage of the domestic hot water heating requirements and ventilation air haating for 
a hotel in downtown St. Paul, Hin.iasota* The hotel is a major convention center of 250 
rooms in a 16-storv tower and mer:ting space a^ .d restaurants consisting of a total gross 
area of 190,000 ft^. The solar jystam consir. s of two parts, the first part being 5000 ft^ 
of liquid collector, whose prim/iry function : . to provide heating for the domestic water 
system. Tne other system is aiproximataly 3f.» jO ft^ of air collector, which will provide 
heating primarily for tha ventilation air of tha guest rooms in tha tower. These two 
systems are interconnected so that either can provide additional heating for the other 
when its own demands are mat, Tha combination of tHo two systems will provide 
approximately 35 percent of the hot water and ventilation air heating demands for the 
building. The total coat for the system, including design aid administrative expenses, is 
estimated at $400,000. The collected energy will provide a 16.8 year payback based on an 
annual 10 percent fuel escalation cost. 


ST79 A30075 Design of a Low-Energy House In Denmark Heated by a Combination of Solar and 
Wind Energy ~ 

Esbensen, T.V.; Strabo, F. 

1st Gentian Solar Energy Forum, Hamburg, w, Germany Sept. 26-28, 1977 Proc., V 2 
Munich* ^Deutsche Gesellschaft fuer Sonnenenergie , p. 437-447 1977 

The paper describes the project for a low-energy house constructed in Skive, Jutland, 
Denmark. With ener^ conservation arrangements such as we 11- insulated structures, mobile 
insulation of the windows, and heat recovery in the ventilating system, the heat 
requirement for space heating is calculated to 6000 kWh per year. The energy system 
consis'cstof a 13-m^ flat-plate solar collector integrated into the roof structure, a wind 
rotor with a coated area of 25 m^ and a water storage tank with a capacity of 4 The 

storage tank is provided with a water brake driven by the wind rotor. This energy system 
supplies the house with 7200 kWh, which is 67 percent of the total heat requirement for 
space heating and hot water supply. 


ST79 A30076 Dimensioning of the Solar Heating System in the Zero Energy House in Denmark 

Esbensen, T.V.; Xorsgaard, T.v. 

Tech. Univ. of Denmark, Lyngby, Denmark 

Conf. on European Solar Houses London, England 

CONF-7604149 p. 39-51 April 1976 

The zero energy house consists of two "living boxes" of 60 each, separated by an 
unheated glass-roofed atrium of 70 m^. Tho south facing upper vertical part of the atrium 
contains a tlat-plate collector of 42 m^. An insulated storage tank of 30 is buried in 
the ground just outside the atrium. 


ST79 A30077 Supplemental Solar Heater for Egg Production 

Esmay, M.L.; Hall, F.W.; Flegal, C.J.; Sheppard, C.C.; Zindel, H.C. 

Michigan State Univ., E. Lansing, MI 

Agric. Mach. Asia V 9 No. 1 p. 19-22 1978 

Solar energy utilization for the supplemental heating of egg production housing in 
the northern states during the winter montns is being investigated by the Agricultural, 
Engineering, and Poultry Science Departments of Michigan State University. The objectives 
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of tho project mrm to jaintain 70 to 75^ F housa tanparaturas, incraaaa faad afficlancyf 
maxiA.tza in*houaa axerata drying# and minimiza undaalrabla odors. iV Xow-cost flat*plata 
solar collactor was constructad to provida supplamantal hasting for a SOOO-bird poultry 
laying housa in Michigan. 


ST79 A30078 Solar Hasting for LSU Fiald Housa 
Evans# W.J. 

Louisiana Stata Univ.# Baton Rouga# LA 

Solar Haatinr, Cooling Damo. Program Contractors' Rav«# V 2 , Papars 
C0MF-771229-*>.1 p. 182-186 Naw Orlaans, LA Dac. 5, 1977 

A solar zpaca and watar haating systam is dascriL;;;! using 5560 ft^ of salactiva flat- 
Plata collactOi.s and a 10# 000-gallon staal storaga tank. Tha systam is axpactad to maat 
34 parcant of tha annual load. 


ST79 A30079 Radian Corporation's Solar Damonstration Systam 
Fallar# O.w. 

Radian Corp . # Austin # TX 

Solar Keating# Cooling Damo. Program Contractors' Rav.# V 2 , Papars 
C0NF-771229-P2 p. 372-376 Naw Orleans# LA Dac. 5# 1977 

A hydronic haating and cooling systam is described using 350 ft^ of concentrating and 
tracking Frasnal lenses. Tha fiberglass storaga tank salactad has a 1500-gallon capacity. 
The systam provides approximately 80 parcant of tha haating load and 50 parcant of tha 
cooling load for tha portion of tha office building it services in Austin, Texas. 


ST79 A30080 Town of Concord# Massachusetts Solar Energy Project, Municipal Light Plant 
Building^ ~ _ ^ 

Flynn# P.J.; Kartwall# O.w. 

Town of Concord# MA 

Solar Haating# Cooling Damo. Program Contractors' Rev.# V 2# Papars 
CONF-771229-P2 p. 206-208 Naw Orlaans# LA Dec. 5# 1977 

A space haating system is described using 1932 ft^ of air-type flat-plate 
collectors and 45 tons of rock in a masonry storage bin. The system is expected to 
provide 75 percent of the haating load for the 8400 ft^ building. 


ST79 A30081 City Dwelling Goes Solar 
Forster# D. 

Alternative Sources Energy No. 25 p. 15-19 April 1977 

In Minneapolis# Minnesota a 50-year-old home is being converted to a self- sufficient 
solar home. The Christopherscns hope their system will provide 80 to 90 parcant of their 
heating needs. Tha system will use a roof 'mounted air system# insulated shutters# and 
extra-thick insulation throughout tha hnse. Their roof is pitched 550 to the south and 
35^ to tha north. An addition to tha ho has a large storage of well-rounded stones 
that is 20 X 24 feat and extends five feat under the ground, within tha rock storage are 
two layers of four- inch diameter sewer tile that serve as heating ducts. Temperatures 
within the rocks are expected to reach 150^ F. Rockfill was added along tha south- facing 
wall to eliminate further heat loss. Tha housa has a wood foundation instead of concrete. 
The north-facing roof has an R-value of 42; in the walls and elsewhere it will oe 22. The 
main insulation material is cellulose. For tha future# a computerized monitor is being 
devised for tha rockpila and the earth outside. 


ST79 A30082 Project Description; Solar Heating# Cooling# and Hot Water: Arts Village 

goinplex# Hampshire College# Amhar^st# Massacnusetts 


Frissora, J. 

Solar Ener^ Assoc., Andover# MA 

Solar Haating# Cooling Damo. Program Contractors* Rev.# V 2# Papars 
CONF-771229-P2 New Orleans# LA Dac. 5# 1977 

A hydronic haating# cooling# and hot watar system is described using 5000 ft^ of 
selectively coated evacuated tube collectors and two 5000-gallon hot ;#rater storage tanks 
and one 10 # 000-gallon cold water storage tank. The energy conservation features, load 
profiles# systems operation# and control systems ars described. 
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ST79 A30083 Solar Kn#rqv Htat» N#w Mexico Horn 
Gardanhlrt, L. 

3aw V 2 No. 1 p. 6 March 1957 
No abstract availabla. 


ST79 A30084 Solar Hot Water and Spaca Haating for Blakadals Cantor# Grasnwood# South Carolina 
Gilbert, W.E. 

Solar Haating# Cooling Danio. Program Contractors' Rav., V 2# Papers 
CONF-771229-P2 p. 318-323 Naw Orleans, LA Dec. 5, 1977 

A portable hot water and spaca haating hydronic solar system la described using 
945 £t^ of selectively coated copper flat-plate collectors. There is a 5000-gallon stoel 
tank for storage. 


ST79 A30085 Large Solar Heating System for a Saudi Campus Complex 
Glover, F. 

Bldg. Syst. Oesc. V 77 No. 5 p. 28-43 Aug. -Sept. 1977 

S^rerdrup and Parcel were commissioned by the Amy Corps of Engineers to design a 
school for the Saudi Arabian government. The solar heating potential was found to be very 
good in Saudi Arabia due to the extremely clear sky. The design heat load was 36,000 
gallons per day of domestic hot water and a winter time space heating load of an 
equivalent amount. Passive designs helped to make the project economically feasible. 
Energy efficient features were integrated into the architectural design of the building. 

A collector design with a selective surface and a single cover glass was foxind through a 
computer model tc be the most cost effective. Detailed descriptions are given of the 
space heating and hot water systems* Schematic drawings of the different types of systems 
are included in the article. The cost effectiveness was estimated on a 20-year life cycle 
cost basis. Seventy percent of the heating load is supplied by the solar heating system. 
The 70 percent breaks dovm into IOC percent hot water needs and 40 percent of the space 
heating. The system is considered usable for a total of 30 to 35 years. 


ST79 A30086 Solar House Hoehenk ire hen. Converting an Experimental Facility into a 
CoBBse^ial System 


Grallert, H. 

Mitteilungsbl. Dtsch. Ges. Sonnenenergie V 2 No. 6 p. 47-48 Nov. 1977 In German 

The article presents results of the utilization of solar energy for supplying one- 
family houses. The experiment covered 1^ years. After the investigations were completed, 
a series-manufacttires solar plant was installed. A technical description of this plant 
is presented. Experience gained so far shows that there can be a saving of 55 po:^cent in 
heating fuel oil. 


ST79 A30087 Heating and Cooling of a Florida Welcome Station 

Hancock, o.G.Jr.? Turknett, R* 

Florida Solar £nei.gy Center, Cape Canaveral, FL 

Solar Heating, Cooling Demo. Program Contractors* Rev., V 2, Papers 
CONF-771229-P2 p. 111-115 New Orleans, LA Dec. 5, 1977 

The 3300 ft^ welcome station is to be retrofitted with a solar heating and cooling 
system. The system has 2720 ft^ of concentrating Fresnel lens collector with selective 
absorber. The storage system has 6000 gallons of hot water and 6000 gallons of chilled 
water. 


ST79 A30088 SoTar Space Hearing For west Chester work Center 
Heron, A.S. 

Bell of Pennsylvania, Philadelphia, PA 

Solar Heating, Cooling Demo. Program Contractors' Rev., v 2, Papers 
CONF-771229-P2 p. 310.-317 New Orleans, LA Dec. 5, 1977 

A hydronic heating system is described using solar- augmented heat pumps for a 
9800 ft^ office and warehouse building. There are 1900 ft^ of single-glazed selective 
copper flat-plate collectors with water as the heat transfer fluid. A 6030-gallon steel 
tank is used for storage. Problems encountered are indicated. 
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ST79 A30089 Scatfrqood School *3 Solar Heated Racreation Building 
Bains# C. 

Scattergood School# wost Branch# lA 

Solar Boating# Cooling Domo. Program Contractors' Rav.# v 2# Papers 
COHF-771229-P2 p. 167*169 New Orleans# LA Dec. 5# 1977 

The solar heating system is a hot air system that heats the sohoo^ *s new gymnasium 
and preheats water for use in the adjoining locker rooms. One hundred anJ twentyeight 
flat*plate collector modules provide 2496 ft^ of collector area. An lnsulac»^. reinforced 
concrete box 8* x 10'# located under the collector and containing about 65 tons of washed 
river gravel, pi-avides heat storage. Above the rock storage box is a 5000*CFM air 
handling unit. Air is distributed to the gymnasium through overhead ductwork and a series 
of double deflection registers. The system heats water for the locker rooms by means of a 
heat exchanger built into the ductwork. Mater stored in the two 120-gallon glass-lined 
insulated tanks serves as preheated water for a fast recovery electrical water heater. 
Backup and supplementary heat for the gymnasium is furnished by two 250,000-BTO/hr propane 
heaters mounted in opposite comers of the building. It is estimated that the system will 
provide 75 percent of the heating needs of the recreation facility. Total cost of the 
solar heating system, excluding costs associated with the installation of an extensive 
data acquisition syst«^# was about $93,000. 


ST79 A30090 Solar Heating System for the New Spearfish High School, Spear fish# South 
Dakota - - 


Hengel# P..J. 

Bengal , Berg# and Assoc., Rapid City, SD 

Solar Heating, Cooling Demo. Program Contractors' Rev., V 2, Papers 
CONF-771229-P2 p. 327-331 New Orleans# tA Dec. 5# 1977 

A classroom area of 37,200 ft^ is to be heated by solar air heaters. The system 
provides for preheating domestic hot water. There aare 8034 ft^ of flat-plate collectors 
and 4620 ft^ of rock heat storage. The technical problems encountered are discussed. 


ST79 A30091 Solar House in the Spessart; Hot Water Preparation, Floor > and 
Bath Heat 


Hero Id# L.; Boelle# T. 

Sonnenenergie V 3 No. 3 p. 37 May- June 1978 In German 

The solar plant supplies some of the energy required for flror heating, water heating, 
and swimming pool heating. The collector has a surface of 18 m^; 3800 I heating f\iel oil 
have been saved in one yeetr’s operation. There is a water tank of 450 1. The cost of the 
plant amounted to about 16,000 DH. 


ST 79 A30092 Analysis of the Performance of the Solar House at Milton Keynes 
Hodges , D . 

Poiyechnic of Central London, England 
European Solar Houses Conf. London# England 
CONF-7604149 p, 53-60 April 1976 

Some of the detailed design and construction problems are reported. The following 
are described: integration of the collector into the roof structure# storage tanks# 
pipework and heat exchangers# monitoring arrangements, and summary of performance. 


ST79 A30093 Veteran's Administration Solar Demonstration Project No, 1 
Homak# J. 

Veteran's Admin.# Washington# D.C. 

Solar Heating# Coolina Demo. ProgrM Contractors' Rev.# V 2# Papers 
C0NF-771229-P2 p. 82-84 New Orleans# LA Dec. S# 1977 

The two-story structure of approximately 10 #000 ft^ was retrofitted for solar heating 
and cooling. The hydronic system used 5000 ft^ of double-glazed flat-plate collectors 
with selectively coated copper absorber plates and reflectors for one group of collectors. 
A 12# 000-gallon steel storage tank was used. 
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ST79 A30094 Solar EnTgy Syntmm Ratrofit 

Homak, J.P.; Knight, K. 

vataran's Adainlstration, Waahington, D.C. 

Haat., Piping Air Cond. V 50 No. I p. 87*89 Jan. 1978 

An axiating rasaarch building at tha VA*s Nilmington, Oalatiara hospital was choaan 
for tha ratrofit. Tha syatan conaitta of 5000 ft^ of doubla*glazad collactora u*ith 
aalactivaly coatad coppar abtorbar plataa noun tad at 40^; a raflactor nountad at an angla 
of 30^; a 12,000*gallon storaga tank; a hot watar coil to provide vintar heating; an 
abaorption cellar to provide auaaar cooling; and a coaprahanaiva data recording syataia. 
Tha heating and cooling aodaa of tha ayataaa operation are illustrated • A drain*down 
systaa %raa aalactad to provide fraaxa protection. 


ST79 A3009S Solar Air Con^ti^inq, Heating, Hot Water, and Pool Heating Syataa for tha 
Brandon Life Clinic 


Hudson, W.T.; WilliaM, J.R. 

Indapandant Living, Inc., Atlanta, GA 

Solar Beating and Cooling Oaao. Program Contractors' Rev., v 2, Papers 
COIIF*771229*P2 p. 103-110 New Orleans, LA Dec. 5, 1977 

A solar system baa bean designed and is in the initial construction phase for solar 
heating, cooling, and domaatic hot water for a sporta-smdical canter and heating for 
Florida's largest awiaung pool. Tha system i?. ojcpected to have a paytack time of about 
10 years. Tha reasons for this are that in aoditi.on to direct heating and pool heating, 
solar cooling is required year round, with waste condenser heat used for swisming pool 
heating, so the collectors are used at nearly 100 percent capacity year round. In 
addition, while the building is currently in use, it was specifically designed for solar 
retrofit. Tha solar energy system for the Brandon Life Clinic will utilize a 5660 ft^ 
coppar tube-in-strip flat-plate solar collector array for the 20,000 ft^ building. The 
sciar system is being retrofitted to the existing building, which was designed 
specifically for solar retrofit. This hydronic solar systm uses tap watar to transfer 
and store heat. Steal tanks coated on the interior with Epicon-925 epoxy provide storage 
for 5000 gallons of hot water for space bating and 9000 gallons of chilled water for 
space cooling. A 500-gallon buffer tank is also used in the circuit to reduce thermal 
cycling of tha chillei;. An Arkla-Sarvel Solaire-300 lithium bromide absorption chiller, 
rated at 25 tons for 195^ p firing water at 90 GPN, produces chilled water which is stored 
in the chilled water tank. . 


ST79 A30096 New Energy Efficient Office Building Provides Living Laboratory 
Jacobs , M. 

Met. Bldg. Review p. 10-17 July 1977 

In Manchester, New Hampshire, a federal building that is energy efficient and <olar 
heated is presently being monitored. Govemsmnt Services Administration assigned the $8.7 
3 iillion office structure. A sophisticated cosqmter program was devised for cinalyzing and 
evaluating nonconventional and innovative building construction designs. The building has 
a cubic shape with no windows on the north side and maxlmuin exposure on the south side. 
Windows are smaller than most office buildings and are double-glazed. The building also 
has %iell-insulated walls and an open landscape on the Interior for maximum light use. 

Four variations of the heating and cooling system are located in the building along with 
different lighting systems for each floor. Office furniture has its own built-in lighting 
equipment. The solar energy system consists of 414 m^ of roof -mounted collectors. The 
system is expected to provide 20 to 30 percent of the total energy for hot water and 
heating and cooling. In the next three years the system will be evaluated by the National 
Bureau of Standards. With this information they will be able to discover which features 
of the building are the moat energy efficient. GSA is Incorporating many of the energy 
saving features in other federal office buildings. 


ST79 A30097 Solar Demonstration Project Animal Quarantine Facility 
Jacobson, L.A. 

Brookhaven Nat'l Lab., Opton, NY 

Solar Heating, Cooling Demo. Program Contractors' Rev., V 2, Papers 
C0NF-771229-P2 p. 281-286 New Orleans, LA Dec. 5, 1977 

No abstract availabla. 
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ST79 A30098 Navy PIt Solar Demonstration Projact 
Jonas, D. 

City of Chicago, XX, 

Solar Haatingr Cooling Daino. Program Contractors' Rev., v 2, Papers 
CONF-77X229-P2 p, 153-166 New Orleans, LA Dec. 5, 1977 

A solar hydronic system for space and hot water heating at Chicago's Navy Pier is 
described. The system uses 8000 ft^ of select! ve-coated flat-plate collectors and 15,000 
gallons of storage. The system is expected to furnish 33 percent of the space heating 
load and 100 percent of the domestic hot water load for the terminal building, a 36,000 
ft^ three*>story masonry struct\ire serving as the gateway to the east con^lex. The design, 
installation, and problems are described. 


ST79 A30099 Solar Office Building, Reedy Creek Otilities Co., Inc., Walt Disney world 
Jones, H.C* 

Reedy Creek Utilities Co., Inc., Lake Buena vista, FL 

Solar Heating, Cooling Demo. Program Contractors' Rev., V 2, Papers 

COMF-771229-P2 p. 92-95 New Orleans, LA Dec. 5, 1977 

A solar hydronic system for cooling, heating, and hot water system is described which 
uses 3840 ft^ of fixed horizontal parabolic trough mirrored roof with moving absorbers as 
collectors. The storage system includes a 10,000-gallon hot water steel tank plus a 
10,000-gallon chilled %rater steel tank. 


ST79 A30100 Solar Heating and Cooling System For a Conmiercial Building and Energy 
Conservation Program 

Keith, P.W.Jr.; Heaver, R.o. 

Miller and Heaver, Inc., Birmingham, AL 

Solar Heating and Cooling nemo. Program Contractors' Rev., V 2, Papers 
C0NF-771229-P2 p. 12-17 New Orleans, LA Dec. 5, 1977 

A hydronic heating and cooling system is described using 2340 ft^ of double-glazed 
selectively coated flat-plate collectors plus reflectors. Tne storage system includes 
8000 gallons of hot water storage and 8000 gallons chilled water storage. The solar 
cooling system includes a 2S-ton lithium bromxde absorption chiller. The backup system 
consists of a lOO-kH electric hot water boiler and a reciprocating 30-ton water chiller. 


ST79 a301l1 How Solar System Heats and Cools 3 ingle- Family Home in Texas 
Kellogg, T. 

Contractor V 23 No. 8 p. 40-41 April 15, 1976 

A solar heated and cooled single-family demonstration home which is a project of the 
Construction Research Center of the University of Texas at Arlington is described. A 
battery of 42 concentrating collectors (10-foot-long, v-shaped metal troughs) is mounted 
on the roof. The top of each trough is covered by a curved acrylic lens, a computer- 
designed series of prisms which refract and concentrate the sun's rays on a black chrome 
covered copper tube at the hotter of each trough through which water flows and is heated. 
The concentrating collectors are automatically tracked so that they face the sun directly 
at all times during the day. The collectors can provide water at a temperature of 250^ F 
and at a rate of 25 gallons/min (for all collectors) on a bright warm day. The house 
includes a heat pump which has a water -to-%ra ter system capable of functioning with solar 
energy assistance. In addition, an air handling system is provided that can be used with 
the heat pump or the absorption heating system under various optional modes of operation. 

A three-ton lithium brosiide air conditioner is also provided and requires 55,000 BTU heat 
input at the rated load. Heat pump operation at times other than peak temperature is 
electrically powered. The home is equipped with three 1200-gallon capacity tanks to 
provide efficient storage of collected solar energy. Except for the heat pump and the 
storage temks plus some modifications in the abso^tion unit, the system uses standard 
off-the-shelf co'jponents. 


ST79 A30102 Organic Compounds, Orgyic Nitrogen Compounds, Renewable Energy Sources, 
Ssidential Suirdinqs, Solar^ Heating, Spa^ Heatr n^~ 

Korsgaard , v . ; Ssbensen , T . 

Varme V 39 No. 6 p- 115-119 Dec. 1974 

Zero-Energy House Project at the Danish College of Tech. In Danish 
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A project for prototype house is described which can be heeted throughout winter with 
no fuel energy supply# main heat source being solar energy. 


ST79 A30103 Norris Cotton Federal Building# Manchester# New Hampshire Energy Conservation 
Bemonstration Project# Retrofit Tnstallation of Solar Collectors 


Rushlan# H.J. 

General Services Admin*# Boston# MA 

Solar Heating# Cooling Oeno. Program Contractors' Rev.# V 2# Papers 
CONF-771229-P2 pi 246-250 New Orleans, LA Dec. 5# 1977 

The system has a retrofit installation of 3320 ft^ of flat-plate collectors and three 
10 # 000-gallon storage tanka and provides 16 or 17 percent of the annual heating and 
cooling load. Technical and institutional problems are reviewed briefly. 


ST79 A30104 Presentation For Depytment of Energy Solar Information Exch^ge Meeting, New 
Orleans , December^ 5-^, lOTf, Hyatt ^ge^ncy Hotel, Subject; Northview School 
Bowards drove, Wisconsin - - ^ ^ 

Lxnde# R* 

Linde-Oroth Architect^lre# Sheboygan, Wl 

Solar Heating# Cooling Demo. Program Contractors' Rev., V 2, Papers 
CONF-771229-P2 p. 418-424 New Orleans# LA Dec. 5# 1977 

The heating system for the school addition uses zoned# forced warm air. There are 
2277 ft^ of fixed# nonselective # two -pass air flat-plate collectors. The heat storage 
is a 1500 ft^ rock bin. Experience with the system is reviewed. 


ST79 A30105 Contractor ' 3 Review for a New 40,000 Square Foot Hydronically Pirated, Solar 
Heated and Air Conditioned Control Val^ MFC. Facility Locat^ In Southern 
New Jersey 

Little# R.K. 

RKL Controls# Inc.# Hainesport# NJ 

Solar Heating# Cooling Demo. Progrzun Contractors' Rev.# V 2# Papers 
CONF-771229-P2 p. 266-271 New Orleans# LA Dec. 5, 1977 

The solar system is a liquid-type system and consists of three basic loops: a closed 

pressurized loop between a heat exchanger in the mechanical room (within the building) and 
the solar arrays# an atmospheric pressurized loop between the heat exchanger and the 
storage tanks# and a distribution loop between the storage tanks and the air handling 
units in the roantifacturing and office areas. The solar arrays are of the tilting type 
which are seasonally and hourly adjustable. They consist of 6000 ft^ of double glass 
glazed flat-plate Sunworks collectors, having a selective coating on the copper heat 
excheuige plate and tube surface. The total cost of these arrays, in place, with their 
separate drive motors and associated piping is $159,902. The solar system is expected to 
supply 50 percent of the total annual heating and air conditioning load. 


ST79 A30106 E vacua ted-Tube Solar Collector: Effect of Control on Efficiency at High 

Operating Temperatures 

Louie, W.C.; Miller# D.C. 

ASHRAE J. V 20 No. 5 p. 39-42 May 1978 

Data are presented illustrating the operation of an evacuated- tube solar collector 
mounted on the penthouse of SHANDG headquarters in downtown Detroit, Michigan. Problems 
in retaining system efficiency at elevated operating temperatures point to the importance 
of systems control strategy. The system consists of the modules, circulating pump, flow 
meter, air separator, compression tank, thermal storage tank, piping and control valves. 
The load side has its own circulatiiig pump, flow meter, and heat exchangers. 


ST79 A30107 Lake Valley Firehouse Solar Project 
Lucas, J. 

Solar Heating, Cooling Demo. Program Contractors' Rev., V 2, Papers 
CONF-771229-P2 p. 45-49 New Orleans, LA Dec. 5, 1977 

A hydronic solar space and domestic hot water heating system is described using 336 
ft2 of flat-plate collectors and a 1900-gallon concrete storage tank. The problems 
involved in using a concrete septic tank fcr storage are detailed and the lessons learned 
from this are pointed out. 
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ST79 A30108 Buritd BookitQit Sav« EnTgy, Savea Spaeth Savi thm Viw 
Marcovich# S*J« 

Pop. Scienc® V 211 Mo. 3 p. 9S-97 Sept. 1977 

The design is described of the seffli<*under9round bookstore at the 7r«j.versity of 
iMinnesota. A solar heating and cooling system is expected to supply more than 50 percent 
of the building's needs. Solar collectors will supply hot water to run an absorption air 
conditioner for sunmer cooling. Building construction is briefly discussed. 


ST79 A30109 Power From The Sun 

McVeigh, J.C. 

Brighton Polytechnic 

Architect, London, England V 123 Mo. 4 p. 56-59 April 1977 

Recent solar energy experiments in the United Kingdom are reviesred. An experimental 
domestic water and space heating system was installed in a standard terrace house; a 
37 m^ solar collector replaced part of the tiled roof of the house. About 70 percent of 
the hot water demand is met in summer months. One feature of the system is direct 
connection of aluminum roll bond panels to the main storage tank, with domestic hot water 
preheated by passing through heat exchangers in this tank. An old coach house was 
converted into a four-bedroom solar heated house. The whole south%restem roof was 
replaced with standard corrugated aluminum panels painted with an acrylic matt black paint 
and single-glazed with 4 nm horticultural glass. Water trickles do«m the channels from a 
horizontal perforated pipe just below the roof and is recirculated from the main storage 
tank. Estimations of 80 percent of the space and domestic water heating desmnd are met by 
the solar energy system. A solar heated house satisfying normal Building Society 
requirements employs a closed circuit system using a 30 percent glycol/water solution 
operating through conventional heat exchanger coils at the bottom of a standard 7 5 -gallon 
combination cylinder for the domestic hot water. A 4000-liter spherical space heating 
storage tank is buried outside the house. A solar space heating/domestic hot water system 
was installed in an exhibition hall with a total heated area of 200 m^. A double-glazed 
trickle-type collector contains a 70 m^ main section inclined at 34<^ to horizontal and a 
25 m^ secondary section inclined at 70^ to horizontal for better use of winter sunshine. 
The main heat storage taiik of 100 m^ capacity is divided into two temperature zones, with 
a fast response tank of 400-gallon capacity. The space heating consists of lO mm diameter 
nylon pipe buried in the concrete floor of the building and connected directly to the heat 
storage tanks. 


ST79 A30110 First Solar Heated workshop in Austria, In Gallneukirchen Up to 8000 Liters 
Liquid Gas is Saved Annually 


Mittasch, S. 

Mitteilungsbl. Dtsch. Gas. Sonnenenergie V 2 Mo. 6 p. 39 Nov. 1977 In German 

The concept of a sol 2 ir heated workshop is described. The collector surface has 48 
m^. The basement under the floor with a storage capacity of 100 serves as a store. 

Water is heated via a solar boiler with 500 1 contents. The plant cost all iu all OM 
35,000. It has been calculated that it will make a saving 8000 kg liquid ga^ possible. 


ST79 A30111 Solar Plant and Large-Scale Store for Office Buildings, 0^ rational Eyerience 
ConfirM; 42 M^collector Area andT A I ^ Store Save 6800 L Heating F^l Oil 

Annually 

Mittermeier, F. 

Mitteilungsbl. Otsch. Ges. Sonnenenergie V 2 No. 5 p. 27-28 Sept. 1977 
In German 

A solar energy plant is described which, together with a heat pump, covers about 50 
percent of the energy used so far for space heating and hot water supply. Two 7500-liter 
water tanks serve as the energy store. The plant costs all in all DM 38,000. 


ST79 A30112 Army and Air Force Exchange Service Shopping Centers Solar Heating and 
Cooling Program 

Moffat, J.L.; Bridgers, F.; Knebel, D. 

Army and Air Force Exchange Service, Dallas, TX 

Solar Heating, Cooling Demo. Program Contractors* Rev., V 2, Papers 
CONF-771229-P2 p. 337-349 New Orleans, LA Dec. 5, 1977 
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Thtt project involves thm dstiga and construction of « solar snorgy systsa that would 
■Mt a largo part of tho hosting and cooling roquiraaionts of an Air Fores bass oxchango 
shopping cantor. Tho cantor consists of a largo rotail salos aroa, concossion shops# aall# 
adadnistrativo offieosi and storage facilitios. Tho solar onorgy systaa will bo 
intorfacod with a backup hoating and air conditioning systom capablo of oooting design 
roguiroaonta of tho facility. Tho solar systoo includes 12#S00 ft^ of double*glased 
liquid flat-plate collectors and SO « 000 gallons of water heat storage. Tho total solar 
cost is $616# 613 for tho 62 #000 ft^ shopping center. The systea selected is coeiprisod of 
central equipesmt including water chillers (absorption and reciprocating) # outside cooling 
tower# puaps# expansion tanks# roof -mounted flat -plate solar collectors# heat exchangers# 
«#ator softener# domestic hot %rater boiler and storage tank# interconnecting piping 
controls# central station low velocity aultisone# aingle-sone air handling units with 
economiser/mixed air contrcls# return relief fans# distribution ductwork# water storage 
tanks# and heat recovery u.iits. 


ST79 A3Q113 golax Assist; Building and Domestic Hot Water Beating# Yale Elementary 
ScEooI^ Auror# Colorado - - 

More# D.H. 

More-Cosbs-Burch# Oenver# CO 

Solar Heating# Cooling Demo. Program Contractors' Rev.# v 2# Papers 
CONF-771229-P2 p. 63-68 Hew Orleans# LA Dec. 5# 1977 

The new elementary school building has 2000 gross ft^ of flat-plate collectors. The 
solar hydronic loop with 40 percent glycol solution circtilates through a tube and shell 
heat exchanger in the roof return line from the building space to two 13# 900-gallon 
storage tanks underground adjacent to the mechanical room. Tanks are insulated with four 
inches of foamglas and six iMhes of sand. Top of tank is three feet below the ground on 
south side of building. Tanks are steel with interior coating. The tank water supply 
passes through a tube and shell heat exchanger to heat domestic water when not used for 
building heat. The tank pumps nay supply tank water directly to air handling unit coils 
in the building space. Then the hot water return temperature is greater than the tank 
temperature# the hot water return supplies heat to the tanks. An electric standby boiler 
provides heat when storage or building heat recovery by beat pun^ cannot meet the heating 
load. Heat pump coefficient of performance heating is 4.5 and for cooling is 2.8, 
including air cooled condenser* 


ST79 A30114 Sol^ Assist; Heating and Cooling Retrofit# O.S. Postal Service Building# 
Boui<lar , Colorado 

More# O.H. 

More-Combs-Burch # Denver# CO 

Solar Heating# Cooling Demo. Program Contractors' Rev.# V 2# Papers 
CONF-771229-P2 p. 53-62 Hew Orleans# LA Dec. 5# 1977 

The solar system retrofit to the Boulder# Colorado Post Office is a two-fluid loop# 
hydronic to warm air solar assisted heating system. A solar fired absorption air 
conditioning system is added to the conventional vapor cos^ression system. The existing 
gas- fired low-pressure steam heating system is placing new steam auxiliary heating coils 
with hot water solar coils in the hot deck and then placing new steam auxiliary heating 
coils in the duct's zone downstream from the air handlers. The existing perimeter fin- 
t\zbe heating sections are left intact. The domestic hot water heating system has been 
modified by adding a solar fired preheater# pump# and nixing valve. The system has the 
following major campcx\ents: 4140 ft^ of liquid-cooled flat-plate collector# 6000 gallons 

of water for sensible heat storage# a domestic hot wifr preheater# and a 2S-ton 
absorption water chiller operating in scries with the existing vapor compression cycle 
water chiller. 


ST79 A30115 Maine Aiulobon Society Gilsland Farm 
Morgan# S. 

Alternatives Sources of Energy Ho. 25 p. 27-31 April 1977 

A solar and wood heated headquarters in Falmouth# Maine was begun in October 1975. 
Architect George 3. Terrien designed a two-story 5500 ft^ frame structure. The building's 
southern exposure consists of 70* x 36* of collector space. Positioning of the site 
included a windbreak of 60 ft spruce and maples on the north side. Six inches of 
insulation was used in the walls# 8 in. beneath the collector and 9 in. in the roof along 
with triple-glazed windows and insulation beneath the slab. The system was built for a 
low heat demand and with a simple low-cost design. Air collectors were chosen to avoid 
the freezing problems arising with water systems. The 2000 ft^ of air collectors were 
built on site with a cost of $4.50 per ft^. Air passes through the collecror at 100^ F 
with three single- horsepower fans on the southern side for pulling heat from the 
collectors to the 105- ton rock storage aurea. The designer of the system# Professor 
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Ricliard Hill mBtimkf that tha collaetora should provida 60 to 70 parcant of tha hasting 
naads for tha huildiag. Tha backup systaa for prolongad pariods of eloudinass is providad 
by a trood fumaca. Profassor Rill astimtas that thraa cords of wood ara usad to naat 
tha haating naads for tha antira wintar* A Clivus Nulstrua is usad to consarva watar. 

Tha systaa's parforaanca is aonitorad by tha Onivarsity of Maina undar a grant froa tha 
Rational Scianca Foundation. 


ST79 A30116 Solar Assisted Haat Puap Systaa for Offica Building 
Nosaley* T.O. 

Tarrall E. Nosalay# Inc., Lynchburg, VA 

Solar Haating, Cooling Dmmo* Prograa Contractors* Rav., v 2, Papars 
CONF-771229-P2 p. 398-405 Maw Orleans, LA Dec. 5, 1977 

A liquid-type solar assisted wat haat puap systaa that was ratrofittad into a 1780 
ft2 offica building is dascribad. Tha space and doaastic water haating installation 
utilised a forced air distribution systaa, including a hot water duct coil, as wall as 
tha haat puap, and a gas boiler for backup. The systaa was designed to provide 70 parcant 
of tha haating raquiraaant by solar. Tha 400 ft^ of collactors ara singla-glaxad 
aluainua flat-plata with nonsalactiva coating with copper %#atar ways for a space and 
water haating systaa. Storage is in a 2000-gallon steal tank. Tha installed cost was 
$19,454. 


ST79 A30117 School Heated With Solar Energy, 80 Collector Surface Ara to Sava 18,000 
latars Haating~hial Annually In Ptaf fannolan/iia 

Mueller, F. 

Mittailungsbl. Dtsch. Gas. Sonnan a nargia V 3 Mo. 3 p. 31 ffay-Juna 1978 
In Garaan 

Tha author describes a solar plant which supplies hot service water to tha swisning 
pool of a school, its hot water floor haating, and its showers. Tha collector surface is 
80 Tha collector s ara single-glazed with a selectively coated alusujium roll bonded 

bottoai plate as absorber. Thera is a haat storage tank for a constant flow tamparatura 
of 36 C in all consuaars. Tha solar plant has a power of about 65 klf. Up to 18,000 
liters haating fuel oil can be saved par year. With investment costs of 60,000 DM, tha 
asortisatlon time will be 11 years. 


ST79 A30118 Solar Home in tha Northland 
Muallar, J. 

Mach. Illus. V 74 Mo. 596 p. 36-37,87 Jan. 1978 

A 56,000 ft^ home on tha shore of Lake Michigan is dascribad. Tha hoM is 95 parcant 
heated by tha use of flat-plata solar air heaters. Tha collector area is approximately 
1800 ft* and is usad to haat a SI, 000-gallon swiaiaing pool. Soma performance data for 
this system is described. 


ST79 A30119 


Custom Solar House Otilizas Hybrid Collactors 


Mae liar, L. 

Solar Haat* Cool. V 3 Mo. 4 p. 27-30 Aug. 1978 

Tha two-story 2080 ft2 of hybrid air collectors mounted at 60 O on 4” x 4” redwood 
staging which is alavatad froa tha roof. An 8* x 8* x 7>s' plywood box insulated wtih 
fiberglass holds 19 tons of typical round washed rock for heat storage. control 

systems and backup systems are described. 


Sr79 A30120 Solar Assisted Heat Pumps For Motel Applications in La Quinta Motor Inn, 

Salt Lake City, Utah 

Orlowski, H.; Davis, W. 

Solar Heating and Cooling Demo. Program Contractors* Rev., V Z, Papers 
CONF-771229-P2 p. 386-389 Mew Orleans, LA Dec. 5,1977 

The utilization of solar energy for system space heating in mo^'il/hotel applications 
presents some unique barriers which required novel and ingenious solutions. These 
barriers and tha solutions which ware developed to solve them are reviewed. Mechanical 
problems associated with these applications ware derived directly from tha nature cf the 
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appliemtioa* Th« systaa ums 2767 tt^ of doublo^gXasod flat«-plata colloctora and a solar 
asaistad watar sourca haat puap. Tha Salt taka City projact will consist of 122 rooms. 

It is aaticipatad that tha aystam provida 25 parcant of tha spaca hasting and 61 pareant 
of tha doaastie hot watar for a solar cost of $220^000. Tha haat storaga is 10,000 
gallons of watar in two tanks. 


ST79 A30121 Solar Asaistad Hybrid Haat Pump 
Owan# J.N. 

Owan and Mayas Sngng. Co«, tynchburg# VA 

Solar Hasting, Cooling Oaao. Program Contractors' Hav., V 2, Papars 
CONF-771229-P2 p, 395-397 Haw Orlaana, LA Dac. 5, 1977 

tha David C« Wilson Nauropsychiatric Hospital in Charlottaavilla , Virginia is a 50- 
bad privataly oparatad hospital. Tha proposad solar systam will provida ipaca hasting 
for approacimataly 40 parcant of tha building spaca and doaastie hot watar for tha antira 
hospital. Tha hydronic automatic drain down solar systam is to ba ratrofittad into tha 
axisting building. Tha 2000 ft^ collactor array will ba installad on tha axisting flat 
roof of tha building and a 5000-gallon eoncrata storaga tank will ba buriad balow grada 
adjacant to tha building. Tha building is a ona-story brick built-up roof with slab on 
grada construction. Tha solar hasting systam is axpactad to provida approximataly 80 
parcant of tha hasting in tha portion of tha building to ba solar haatad and is axpactad 
to provida 80 parcant of tha dcmastic hot %ratar. Tha araa of tha building to ba solar 
haatad is praaantly haatad by alactricity and natural gas. In this systam is a dual- 
sourca or hybrid haat pump that can utiliza both outsida air and solar haatad watar as a 
sourca of hast. 


V 


ST79 A30122 Solar Enarqy Systam Dasign, Opton Multipurposa Canter, Baltimora, Maryland 

Parker, A.J.Jr.; Damon, C.W. 

Huallar Assoc., Inc., Baltimore, MD 

Solar Hasting, Cooling Demo. Program Contractors' 9av., V 2, Papars 
C0WF-77U29-P2 p. 187-195 Kaw Orlaans, LA Dec. 5, 1977 

A spaca hasting and domestic water hasting systam is described using 3100 ft^ of 
single-glazed nonsalactiva hydronic flat-plata collectors and a 20,000-gallon epoxy-coated 
steal tank. Tha percent haat supplied for tha 18,000 ft^ building is 64. This is a 
drain down system. 


ST79 A30123 Arizona's Solar State Park 
Parker, J.L. 

Alternative Energy Sources Ho. 25 p. 12-19 April 1977 

The 300-acra Dead Horse Ranch State Park in northern Arizona utilizes solar heat to 
supply domstic hot water and heat to the restrooms. Earth barms around tha sides limit 
winter heat losses. The system was designed by Sunpowar Systems Corp. and installed for 
$4000. It consists of eight 10- ft long parabolic collectors that track-^tha _aun with an 
accTiracy of 0 to 10 degrees of tha sun. The troughs of the collectors are cheUcrily . 
treated for 85 percent reflectivity. Tha tracking device is accurate within ona-half 
degree and incorporate antifreeze and high-tas^ratura dafocusing. Tha water is directly 
circulated with a 500-gallon storaga tank and a continuous flow circulation pump. 

Domestic hot watar is approximataly 140^ F and requires no pumping since tha normal 
pressure is 60 psi in tha 500-gallon tank. Funding was attained through the Arizona Solar 
Research Development Comoiisaion from the Four Comers Regional Commission. One feature 
of tha construction, is the cor-ten steal roof consisting of two layers. Tha first layer 
rusts and protects ;ha steal underneath. Six to twelve inches of insulation is used in 
tha roof. 


ST79 A30124 Tr oy-Miami County P nblic Library 
Pearson, R.J. 

Haapy and Assoc. , Dayton, OH 

Solar Hsating, Cooling Damo. Program Contractors' Review, V 2, Papers 
CONF-771229-P2 p. 304-309 New Orleans, LA Dec. 5, 1977 

The 23,200 ft2 library is in Troy, Ohio, 40<^ latitude. There are 3264 ft2 of 
evacuated glass tube collectors for the hydronic heating system and a 5000-gallon 
undergro\md steel storage tank. Calculations indicate that the installation will provide 
69 percent of the heating load. 
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ST79 A30125 Grand Junction » Colorado DOE 3olar D#aonstration Project 
Prica# T.O. 

Bandix Fiald Enqng.r Grand Junction r CO 

Solar Heating and Cooling Daao. Progran Contractors* Rev., V 2, Papara 
CONP-771229-P2 69-72 Haw Orleans, lA Dae. 5, 1977 

The system chosen for the Dapartaant of Energy, Grand Junction Demonstration Project 
was added to the new 120-seat, 3000 ft^ cafeteria while it was under construction in 1977* 
The solar system is designed to provide both building domestic hot water and space heating. 
The 496 ft^ collectors are liquid filled using a 75 percent Sunsol 60 (propylene glycol) 
and 25 percent water, which transfers heat to the 750-gallon storage system through a 
single isolation h at exchanger. Lt is estimated that approximately 40 percent of the 
building heat requiresients will be supplied by the 50^ ft^ collector. System costs are 
given. 


ST79 A30126 Design Curves for a Solar Heated and Cooled Kuwaiti Hosie 

Pt\ri, V.M.; Halik, M.A.S. 

Kuwait Inst, for Scientific Res. 

Miami Int. Conf. on Alternative Energy Sources Miami Beach, FL 
CONF-771203 p. 415-417 Dec. 5, 1977 

No abstract available. 


ST79 A30127 Solar Heating System Applied at RademaJeer Corporation, Iiouisville, Kentucky 
Rademaker, R.W. 

RadeswJcer Corp., Louisville, KY 

Solar Heating, Cooling 0es». Program Contractors' Rev., V 2, Papers 
CONF-771229-P2 p. 177-181 New Orleans, LA Dec. 5, 1977 

A Butler building with a total area of 10,000 ft^ was constructed in 1969. The front 
portion of the building is office space witti 1080 ft^ of ground cover. The front wall 
of the office is brick veneer with relatively large glass area. The solar heating system 
described herein is for space heating and for heating domestic hot water. Two systems are 
employed, one a liquid heating system employing ethylene glycol through six collectors of 
40 ft^ each, inclined at 53^, facing south. The second system is an air collector system 
employing ten panels of 19is ft^ each inclined at 33^, facing south. >The liquid system 
uses a 560-gallon water tank for storage. The air system uses 110 ft^ of one- inch 
diameter washed river gravel for storage. The auxiliary energy employed to heat the 
building is natural gas. 


ST79 A30128 Highlights Building Solar Energy Program 
Reid, E.A.Jr. 

Columbia Gas System, Columbus, OH 

Solar Heating, Cooling Demo* Program Contractors' Rev., v 2, Papers 
CONF-771229-P2 p. 299-303 New Orleans, LA Dec. 5, 1977 

The Highlights Building is a three-story, 25,000 ft^ office building located at 2200 
Near Fifth Avenue in Columbus, Ohio. The solar energy system currently being installed in 
the Highlights Building is designed to provide solar energy for space heating, apace 
cooling, and dosmstic hot water applications. The collector array is the first installation 
of the Honeywell single-axis tracking concentrating collector. The Honeywell collector is 
a north/ south trac)cing collector with a 40:1 concentration ratio. The system in the 
Highlights Building includes 44 collector panels arranged in 11 rows with a total field 
area of approximately 3C00 ft^. The primary loop heat transfer fluid is a Dowtherm SRI/ 
water solution. The storage system consists of a 5000-gallon ASHE pressure vessel 
located in an addition to the existing building. The fluid in the secondary loop and 
storage system is a Mogul 0-301/water solution, and th.e maximum temperature of the heated 
storage water is 220° F. The solar system for the Highlights Building was designed to 
provide 32 percent of the energy required for space heating, 23 percent of the ener^ for 
space cooling, and 70 percent of the energy to produce domestic hot water in the building 
for a total annual solar assist of approximately 30 percent. The system installed cost is 
estimated at $354,000 or $118/ft2 of collector area. 
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ST7» A30129 Project SAGE (Sol>r 0« EnTov) 


Ric # t tj *F» 

South California Gas Co.# Los Angalss, CA 

Solar Hsating and Cooling Dsmo Prograa Contractors' Rsv., V 2 , Papers 
COKP-771229-P2 p. 50*52 NSW Orleans, LA Dec. 5, 1977 

The basic SAGE system is designed to provide 70 percent of the annual hot water 
demand for multi-family dwellings. Two systems were built: a retrofit systes and a new 

construction system. The basic system utilizes a heat exchanger between the solar 
collectors and the storage tank. This gave greater flexibility in the choice and 
operation of the solar collectors. One system used 1008 ft^ of standard flat-plate 
collector and the other 936 ft* of single-glazed, selectively coated collector. Storage 
is in 1200-gallon glass-lined tanks. Specifications and experiences are reviewed for 
each of the systems. 


ST79 A30130 Report on Project Su^urst: A Department of Energy Commercial Solar 

Semonstration at Richland, Washington 

Ripley, C.C.: Poplin, R.S«: Allen, R.O. 

Olympic Engng. Corp., Richland, MA 

Solar Heating, Cooling Demo, Program Contractors' Rev., v 2, Papers 
CONF-771229-P2 p. 408-417 Hew Orleans, LA Dec. 5, 1977 

A current project is the design and installation of a solar space heating, space 
cooling, and domestic water heating system in the 14,400 ft^ Project Sunburst office 
building at Richland, Washington. The system is designed to provide 71 percent of the 
space heating, 97 percent of the space coding, and most of the domestic water heating 
required for year-round operation of the building. An array of 6000 ft^ of room-mounted 
General Electric flat-plate collectors supplies energy through a heat exchanger to an 
underground insulated 9000-gallon thensal energy storage tank. Hot water to drive a 25- 
ton Arkla absorption chiller in the summer, and to supply hot water directly to eight 
water-to-air coils in the forced air ductwork in the winter is pumped from TES on demand 
by eight zone thermostats. The chiller cools water in a 2000-gallon storage tank to 
supply cold water to the same water-to-air coils in the sunner. An identical nonsolar 
building on the same site offers the advantage of determining the solar energy 
contribution by comparing the electrical energy consumption of the solar building with 
that of the control building. 


ST79 A30131 Fire Station Ho. 24, Kansas City, Missouri 
Shaughnessy, C.M. 

Midgley Shaughnessy Fickel and Scott Brohs, Inc., Kansas City, MO 
Solar Heating and Cooling Demo. Program Contractors' Review, V 2, Papers 
CONF-771229-P2 p. 241-245 New Orleans, LA Dec. 5, 1977 

Fire Station No. 24 consists of 8800 ft^. Of this,* 6000 ft^ is in the apparatus bay 
with a winter design tesMrature of 30^ F and 2800 ft* of living quarters with a winter 
design temperature of 70^ F. The solar system is an air system developed by Solaron 
Corporation located in Denver, Colorado. The system provides for 50 percent of the annual 
space heating requirements. There are three arrays of collectors totaling 2808 ft2. The 
storage system consists of a concrete box 34' x 7* x 6' tall containing 1428 ft^ or 
approximately 71is tons of 3/4” to 1” diameter' rocks. The total cost directly attributed 
to the solar installation is $130,369 or $46.42/ft^ of collector. 


ST79 A30132 Solar System Retrofit of Row Houses: A Proven Energy Conservation Method 

Shore , S . ; Lepore , J .A • ; Lior , N . 

Univ. of Pennsylvania, Philadelphia, PA 

Conf. on Tech, for Energy Conservation Washington, O.C. 

CONF-7706140 p. 180-183 June 8, 1977 Information Transfer, Inc., Rockville, MD 

A demonstration retrofit project is described for atypical row house in Philadelphia 
for space and hot water heating using a solar system. It was concluded that it was 
feasible to retrofit using off-the-shelf materials and equipment. However, the cost- 
benefit ratio if too high on a single- row house basis. 
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r^“ A30133 A Natural Bouae for North#rn Main# 

Stsvttn, T. 

Alt«m*tiv« Bn«rgy Sources p« 15-19 June 1977 

Steven Travis designed a self-sufficient house in northern Maine with a solar pond, 
insulation panels for the windows, a solar oven, and solar composting toilet. The pond 
raises the temperature on a sunny January day from 2 to 4^ and behaves like an outdoor 
pond in the suanertiine. The insulation panels are baaed on Steve Baer*s product, "Skylids." 
Other sources of energy include a wind generator that turns a 12-volt, 200-watt generator. 
The solar pond acts as a source of food with fish farming, as well as providing humidity 
for the house. Design modifications are being redone for increased energy sufficiency. 
Drawings of the system can be ordered through the author. 


ST79 A30134 Solar Power for a Motor Home 
Thoms , w • 

Mech. Illua. V 74 Mo, 599 p. 32 April 1978 

Two 4* X 8* flat-plate collectors assembled from salvaged materials sit on the 
motor horns roof. The collectors, which contain parallel copper-pipe radiators, recirculate 
the water by convection and hold about lif gallons each. Soma 1000 ft of copper tubing 
throu^out the motor home's system circulates 150 gallons of water to heat the vehicle's 
interior. A pair of 30-gallon beer kegs store heated water. The motor home is well- 
insulated. Its owner tours the country and gives solar demonstrations. 


ST79 A3013S Tomorrow is Our Permanent Address 
Todd , J . 

J. New Alchemists p. 85-106 1977 

The Ark on Prince Edward island in Canada is described. It is considered as a 
bioshelter since it provides its own energy and climate for its residents. It includes 
its own wind-powered generation facilities and waste treatment plant. Solar ponds provide 
the food for the inhabitants. The Ark has two domestic hot water systems, including a 
700 ft2 collector for space heating and a passive warm water aquaculture facility for 
heating. Energy conservation techniques help to minimize the energy needs. Suggestions 
are made for the adoption of the biological design models. Over thirty sensors monitor 
the Ark for performance of energy, climate logical, and biological processes. A mini- 
computer will be installed in the project for simulation and observation. 


ST79 A30136 Solar Plant As a Preheater, Positive Results With Austrian Experimental House 
Tumheim, G, 

Vienna, Univ. , Vienna, Austria 

Vereinigte Metallwerke Ranshofen-Bemdorf A.G., Braunau-Ranshofen, Austria, Tnst. fu^r 
Physikalische Chemie 

Sanit. Heizungstech. No. 10 p. 625-627 1976 In German 

In 1975 several solar plants for the preparation of heating water and service water 
and for swiamiing pool heating were taken into operation for the first time. The awkward 
long-term storage problem was avoided in such a way, that the planners saw solar heat not 
as the main, but as a supplementary energy. In periods wi^Jiout sun, it merely serves to 
preheat the boiler water and the warm water. The article describes a plant of this kind 
for a one- family house. 


ST79 A30137 Eurone's Biggest Solar House S^nds in Swabia, Hot Water Supply and Space 
Hea^^ing in *Hegqbach," A Home for tke Disalaled 

Urbanek, A. 

Mitteilungsbl. Dtsch. Ges. Sonnenenergie V2 No. 5 p. 19-22 Sept. 1977 
In German 

The construction of a rather big house is described, the energy supply of which is 
partly met by solar energy. The collector has am area of 920 m^, with which some 600,000 
kWh thermal energy for floor and water heating are generated. Architectural measures, 
such as insulation, use of special windows, and walls to utiHze energy efficiency. 
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ST79 A30138 Europ#*s Larq%»t Solar Plant Dri^s PoddT 
Orbantkf A. 

Mittttilungsbl. Otach. G«s. Sonnananargla V3 No.l p. 21*22 1978 In G«rman 

A raport la givan on a aglar dryar. A tharmal powar of maximum 1 MW ia obtainad with 
a collactor aurfaoa of 1500 and a raflactor aurfaca of about 2100 m2. Tha collactor 
afficiancy ia about 64 to 84 pareant. Air ia uaad aa haat tranaport madium. About 180,000 
litara haating oil ia to ba aavad par yaar by thia plant. 


ST79 A30139 Firat Camping 5 ita With Solar Syatam, In tha High Black Foreat, 63 m 2 of 
gollactor Surfaca ^/e Ti,Q06 Litara Haating Oil &ar Yaar 

Urbanak, A. 

Mittailungabl , Dtfch. (jaa. Sonnananargia V 2 No. 5 p, 23*26 Sapt, 1977 
In Gannan 

A aolar anarg:/ ayatam uaad in tha aarvica watar aupply of a camping aita in tha 
Black Foraat ia daacribad. Tha collactor aurfaca of tha ayatam ia 63 m«. Tha aolar haat 
which ia convartad ia atorad in a atoraga of 16 m2, a haat racovary ayatam ia to ba 
integratad in tha aupply ayatam. Tha aolar avstam coat DM 65,000. Pracalculationa ahow 
that tha fuel oil conaumption of 20,000 litara/yaar ia raducad by 50 parcant by tha ayatam. 


ST79 A30140 How a Gabla Bacama A Solar Roof, An Architect in tha Munich Araa Acquiraa A 
?5uiJi Roof 

Urbanak, A. 

Mittailungabl. Dtach. Gaa. Sonnananargia 73 No. 3 p. 33*35 May* June 1978 

In German 

A aolar ayatam is daacribad which waa installed in tna gabla of a house where tha 
ridge of tha roof runa from north to south. Tha installation is used for swimming pool 
haating, water haating, and floor haating. A atoraga tank with a volume of 8 m^ and a 
service watar tank with a volume of 210 liters arw integrated in tha system. Tha 
collactor sufaca ia 40 m2. According to tha calculations, about 50 parcant of tha 
50,000 kWn/A will ba r.uppliad by aolar energy. With investment costs of 28,000 ON, tha 
amortisation time will ba 12 years. 


ST79 A30141 Solar House We iz Saying Electricity by goin^ Over From the "All*Electric" 
House to Solar Technology — Solar ^a^er Heating ancT Heat Recovery for T3 ~ 
Apartments 

Drbanek, A. 

Mittailungabl. otach. Gaa. Sonnananargia V 2 No. 6 p, 30*31 Nov. 1977 
In German 

The supply of flats in a high-rise building with tha aid of solar energy ia described. 
Tha collectors have a surface of 96 rr . Possible savings in electric powar will be about 
35,000 kWh per annum. Another 23,000 kWh/yaar are sav« d by heat recovery. Thua, the 
electric connect load for watar haating could ba cut from 60 kw to IS kW. As a safety 
reserve for watar heating, there ia a IS kW instantanaoua heater. 


ST79 A3C142 Trinity University Solar Energy System 
WdJceland, W.R. 

Trinity Univ. , San Antonio, TX 

Solar Heating and Cooling Demo. Program Contractors* Review, V 2, Papers 
CONF-771229-P2 p. 377*385 Mew Orleans, LA Dec. 5, 1977 

2 

Tha solar heating, cooling, and domestic hot water system la powered by 16,080 ft of 
Northrup tracking, concentrating, selective surfaced collectors. The system ia a retrofit 
system added to an existing central plant system which serves six dormitory buildings 
consisting of 153,712 ft2 and a physical education group of 131,216 ft2. it is calculated 
that this system will provide 66 percent of the building heat requirement for space and 
water heating and 5. .2 percent of the total cooling load. 
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ST79 A30143 Colltctora on 4 PTOOlmt Soluticn for 4n Xn«tAllation at 4 LatT Data in 
tKi* 80i4r Ibuiii ~ ~ 

Walttrsuum# K. 

MittftiXungsbl . Dtich. G«a. Sonnananargi# V 2 No. 6 p. 50-Sl Nov. 1977 
In Gorman 

In ordar to tavo fual oil, a tolar collactor plant wat inttallad in a ona- family 
houta tquippad with a e^vanti^al oil haatar. Tha plant tarvaa for space heating and 
for water heating. Technical details are presented of the flat«plate collectors and heat 
storage. Tha control equipment of the plant is described as wall. 


ST79 A30144 Honeywell General Offices Solar System 

Waters# O.E.; Block# R.E. 

Honeywell# Inc.# Minneapolis# MM 

Solar Concentrating Collector Conf. Atlanta# GA 
C(Wr-770953 p. 8.21-8.28 Sept. 26# 1977 

A description of an advanced solar energy HVAC system presently under construction by 
Honeywell# luc. is presented. The solar system will prc'*ide 82 percent of the cooling 
energy# 53 percent of the heating energy# and 100 perce.**! of the domestic hot water energy 
for a 100#OCO ft^ office building in Minneapolis# Minnesota. The solar system components 
are described# including the parabolic trough collectors# the heating and cooling 
subsystems and the solar system controls. The technical rationale for the selection of 
the rol factor# the Rankine cycle turbine# the heat transfer fluids, and the thermal 
storage system is discussed. Annual and peak load system performance predictions are 
also presented. 


ST79 A30145 Industry Warms Op to the Idea of Solar Heat 
weimer# G.A. 

Iron Age V 220 No. 16 p. 32-33 Oct. 17# 1977 

General Extrusions# Inc. of Youngstown# Ohio has 100 semi -parabolic collector panels 
supplying heat for the company's aluminum anodizing department's hot acid dipping process • 
The collectors are semi-parabolic panels with limited tracking. All parts of the plant's 
solar panels are aluminum except for the insulation and acrylic glazing. An oil-based 
heat transfer fluid is used to eliminate corrosion and protect against freezing. General 
Extrusions is hoping to market its system as soon as it has collected enough performance 
data to provide equation of its efficiency. 


ST79 A30146 Planning a Bivalent Heating System for Heating a One-Family House 
Wieland# J. 

Haustech. Rundsch. V 76 No. 4 p. 262-266 1977 In German 

A heating plant with central water heating for a detached one- family house is 
described. The system makes use of solar energy with roof collectors geothermal heat with 
a pipe network of an overall length of 800 m# and a heat pump for the production of 
thermal heat in the low-tariff period. Operating time is nL.nimized by using several 
stores. The hot water floor heating system is described# and a basis of calculation and 
circuit diagram are given. 


ST79 A30147 Padonia Elementary School Solar Heating and Cooling Project 

wilkening# H.A. 

AAI Corp . # Baltimore # MO 

Solar Heating# Cooling Demo. Program Contractors' Rev.# v 2# Papers 
C0NF-771229-P2 p. 196-198 New Orleans, LA Dec. 5, 1977 

A retrofit hydronic solar heating and cooling system is described using 3400 ft^ of 
concentrating collectors with 420 ft^ selective coated absorbers and 10,000 gallons of 
hot storage and 10,000 cold storage. It is designed to provide TS percent of the heating 
and cooling load and coat $670,000. Technical and institutional problems are reviewed 
briefly. 
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ST79 A30X48 Timoniutt gltwntmrv School Solar Ht4ting and Cooling Proj#ct 

Wilkcning, B.A. 

AAX Corp«r Baltiiaor*# MD 

Solar Haatingi Cooling Done. Program Contractor* ' Rav., v 2, Papers 
C0NF-771229-P2 p. 199-201 DSC. 5, 1977 Now Orlaans, LA 

A 9000 £t^ wing of ths school building is ratrofittad with 5040 ft^ of flat-plata 
gravity faad collactors and 5300 ft^ of tacond-surfaca raflactlva glass mirrors. Tha hot 
watar storaga systam contains 15,000 gallons of hot and 40,000 gallons of chiliad watar. 
Tha systam nsats 60 parcant of tha hasting load and 90 parcant of tha cooling load. 


ST79 A30149 Shanandoah Solar Racraational Cantar 

Williams, J.R.; Craig, J.l. ; .Hartman, T.L.IIZ 
Gaogia Inst, of Tach., Atlanta, GA 

Solar Hasting and Cooling Damo. Program Contractors* Rav.^ V 2, Papars 
C0NP-771229-P2 p. 127-lSS 2law Orlaana, LA Dae. 5, 1977 

Whan complatad aarly in 1977, this was tha world's largast building to hava most of 
its hasting, air conditioning, and doaastic hot watar naads mat by solar anargy. Tha 
building ineorporatas 11,213 ft^ of doubla-glasad black chroma salactivaly coatad coppar 
tubeHmstrip flat-plata solar collactors oriantad at an angla of 45^ te tha south with 
23,000 ft^ of highly pc/lishad aluminum raflactors to provida anargy for haating and air 
conditiiwning tha 59,000 ft^ community cantar. Each of tha 63 solar collactors ara 8.61 
ft high and 20.7 ft wida with tha coppar tuba- in-strip absorbar platas insulatad on tha 
back sida to a K valua of 0.05 BTU/ft«/^ F/hr. Tharmal storaga is providad by 15,000 
gallon hot wafar storaga tank, 2200 gallon buffar tank, and two 30,000 gallon chiliad 
water storage tanks. Tha larga tanks ara buriad banaath tha aarth barm surrounding tha 
sidas of tha building. Tha building has baan oparating in all its modes since aarly 
April 1977. Tha hydronic solar anargy systam usas daminaralisad watar to transfar and 
stoxa haat. Tha solar systam was dasignad to pro^fida a highly raliab.la systam for 
afficiant utilization of tha availabla solar anargy for haating, cooling, domastic watar 
haating, and pool haating. Tha systam ineorporatas coppar plumbing and coppar collactors, 
tamparad glass glazing, tha black chroma salactiva coating, staal thajmal storaga tanks, 
and low-spaad industrial grada pumps. Tha u*onsarvativa dasign approach has paid off in 
good parformanca and minimal startup problams. 


ST79 A30150 SolAx Collaction yd Storaga Tachniquas in a House Conversion at 
MacCia afield ior Granada Tv 


Wilson, O.A. 

Univ. of Manchester, England 

Conf. on Practical Aspects of Domestic Solar Watar Rasters 

CONF-7710135 Int. Solar Energy Soc., London, England p. 65-97 Oct. 1977 

In 1975 Granada television limited connissionad tha dasign and construction of an 
anargy saving house, based on tha conversion of an existing building. Thsir purpose was 
to show, through a series programs based on tha house, currently avail' jla anargy 
conservation and collaction techniques. Tha main solar collaction and storage system is 
described. 


ST79 A30151 Solar Energy; 1st Parformanca Results on 21 Projects 
Witts, O.R. 

Bldg. Das. Constr. p. 28-51 Juno 1977 

A brief description is given of 21 different commercial, institutional, and industrial 
building projects across tha United States now using solar anargy for haating, cooling, or 
slaciricity. Tha costs and payback for each project ara discussed. Nsw ouastions 
generated by each axparianca concerning tha economics and dasign trade-offs of solar 
anargy systiuos ara brought out. Some discussion of ERDA/HUD FY78 funding available for 
damonstration building projects is includsd. Haat storaga systems employed in tha 
projects ara watar, rocks, and eutectic salts. Dasign trade-offs In solar collactors ara 
related to tha of fossil anargy in each area. Three of tha 21 projects ara retrofits. 
Payback periods range from less than four years to possible never. 
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ST/9 A301S2 Solar Heated Animal Shelters 
Wood, J.r* 

Gaorgia tnst. oi Tec^.., Aclanta, GA 

Proc. of 4th Annual conf . on Energy Rolla, HO 

C<MIP-7710136 p. 573-577 Oct. 11, 1977 

Hodem agricultural mothoda have made fanaera dependent upon fossil fuels to maintain 
their productivity- One aspect of the problem, the r.eating of animal shelters, is 
discussed. In particular, the solar heating of a broiler grow*out house, where 
tes^ratures of up to 95^ F must bQ maintained, is discussed. A detailed analysis of a 
solar heated broiler ^ -^out house that has been operating for over a year is presented. 
The solar system provi 47 percent of the heat required to grow 22,000 chickens. The 
system utilizes a 3200 . i:.tegrated rock absorption and storage collecto An economic 
analysis of the solar s/&teu . ich cost $6600 shows that it has a payback c^eriod of five 
years* Another circulating hot air collector has been designed and its design, 
construction, and operation is discussed. 


ST79 A30153 Solar Retrofit Executive East Office Building, Stamford, Connecticut 
Wormser, E.M. 

Solar Heating, Cooling Demo. Program Contractors' Rev., V 2, Papers 
CONF-771229-P2 p. 77-81 New Orleans, LA Dec. 5, 1977 

The 25,000 ft^, 2^-story building has a solar system with 2561 ft^ of single-glazed, 
selectively coated liquid-ccoled flat-plate collectors. Energy storage 1s in a 6000- 
gallon stone-lined insulated steel tank. Solar reflectors augment the energy collection 
by 40 percer.t in the winter months. 


ST79 A30154 "Sunbirds" Utah's First Commercial Solar Home 
Young, G.W. 

Ford, Bacon, emd Davis, Salt "Lake City, UT 

Miami Int. Conf. on Alternative Energy Sources Miami Beach, FL 
CONF-771203 p. 409-410 1977 

Nc abstract available. 


ST79 A30155 Solar Heating and Hot Water System for Technology Properties Trust Building, 
Burlington, ^ssachusetts 

Zvcra, J, 

Aerospace Systems, Inc., Burlington, MA 

Solar Heating, Cooling Demo. Program Contractors' Rev., V 2, Papers 
CONF-771229-P2 p. 209-212 New Orleans, LA Dec. 5, 1977 

A ^olaLT heating and hot water system is described using 1872 ft2 of hydronic flat- 
plate collectors and 6000 gallons of storage. Solar reflectors increase the effective 
collection area to 2620 ft^. The system is expected to provide 79 percent of the heating 
requirements . 
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30.000 SYSTEM OVERVIEWS 


ST79 30063 Air-Liquid Soly Collector for Solar Heating# Combined Heating and Cooling# 
«nd Bot Water Subsystrasr First Quarterly Re^rt. Hovembttr I, 1^6- 
(S c tobdr 31. ~ 1 " 97 T ~ ^ ^ ^ 

Oifans-Illinois V Inc.# Toledo# OH 

Avail :MTZS# OOE/KASA/CR-1SOS69 p. 82 March 1978 

A collection of quarterly reports prepared by Owens-Illinois in the development of 
an air-liquid solar collector for solar heating, combined heating and cooling# and/or hot 
water subsystems eure presented. 


ST79 30064 All That Energy From the Sun is Not Exactly Free 
Butane-Pxopane News V 8 No. 11 p. 10 #16 Nov. 1976 

Tentative proposals within the California Public Utilities Comissicn calling for ^ae 
enco^lragefflent or subsidisation of solar energy euBon^ the state's utility customers would 
not be in the public interest# according to estimated costs supplied by H.F. Lippitt# 
Executive Secretary of the California Gas Producers Association. On a 12-ronth basis# 
monthly bills for gas vs. for amortisation/ interest on a solar energy system would be: 
for %fater heating# $7 vs. $22; for space heating# $10 vs. $112; emd for pool heating# $41 
vs. $4S. 


ST79 30065 Analysis and Design of Air Heating Onqlazed Flat-Plate Solar Collectors 
Sandia Labs.# Albuquerque# NM 

ASME Mtg. San Francisco# CA Dec. 10# 1978 
Avail :IITIS# SAND-78-0077C# CONF-781202-19 p. 10 

A simplified analysis of unglazed flat-plate air heating collectors is developed for 
use in conjunction with studies of systems involving these collectors. To develop the 
analysis# an energy balance is formulated for a generalized unglazed collector 
configuration and then solved via the Laplace transform technique. The analysis was 
verified by application to a collector configuration for which experimental results are 
available. Based on the verified analysis# preliminary design and optimization procedures 
developed emd illustrated by example. A discussion of the relative importance and 
interplay of the various parameters used to describe collector performance is developed 
via sensitivity analysis to aid in understanding the behavior of cuiglazed collectors. 


ST79 3C066 Ana lysis of an Improved Solar Powered Cooling System utilizing Open-Cycle 
A osorbent Re^ncration 

Los Alamos Scientific Lab.# Los Alamos #NM 

Mtg. of Am. Sect* of ISES Denver, CO Aug. 28, 1978 

AvailrNTIS# LA-UR-78-1663 # CONF-780808-10 p. 6 

A solar powered cooling system which promises high system COPs and low collector cost 
is analyzed, it consists of a desiccant and an abso^tion cooling system operating in 
series to both dry and cool the air. A coi;:tnon solution of lithium chloride is used as the 
absorbent. The lithium chloride solution ir regenerated by evaporating the excess water 
to the atmosphere ir an open collector. Thin collector consists merely of a blackened 
flat surface. The weak solution of lithium chloride is introduced at the top of the 
collector and then flows by gravity over the entire collector surface where it is 
subsequently heated and dried. The dail^ performance of this combined system is compared 
by computer simulation to that of either an absorption or desiccant system alone u.iing 
actual weather data for five typical u.S. cities. The performance improvement of the 
combined system ranged from 25 percent to 95 percent# the greatest improvement being for 
humid windy conditions. 


ST79 30067 Annual Collection and Storage of Solar Energy for the Heating of Buildings # 
Report No. 3# SemiAnnual Progress Report# Au^st 19 7^ -January 1978 

CJniv. of Virginia# Charlottesville# VA 
Avail:NTIS, ORO-5136-78/1 p. 36 Jan. 1978 


Preceding page blank 
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A n«w systw for yoar* round colloction and storage of solar heated water for heating 
of buildings has been operated over the past year at the University of Virginia. The 
system is composed of an energy storage subsystem, which stores hot water in an underground 
pool, and of a solar collector subsystem, which acts not only to collect solar energy 
throughout the year, but also to limit the evaporative end convecrive heat losses from the 
storage system. Results are presented to illustrate the transient heat transfer from the 
pool which occurs during the energy collection mode of operation. Thermal performance 
results are presented illustrating the efficiency of the solar collector under summer 
conditions (without a reflector) and winter conditions (with assistance from a vertical 
reflector) . Results also show the transient behavior of energy storage in the water and in 
in the earth which surrounds the storage pool. An Analog computer model and a digital 
computer model have been used to analyze the transient energy phenomena which occur within 
the earth surrounding the pool. Results of the models are confirmed by an exact 
mathematical solution and by experimental results. Analog and digital models were used to 
determine the influence of various design modifications for improved collection and 
storage system performance. The experismntal system has been modified to provide for 
energy extraction through a heat exchanger, to simulate the hea'- input required for a 
solar assisted heat pump for a residential heating application. 


ST79 30068 Appli^tion of Solar Ener^ to the Supply of Industrial Hot Water, Volume 2, 
^peniQjc to the Final PesI^ Report 

Jacobs Engng. Co., Pasadena, CA 
Am. linen Si^ly, SI Centro, CA 
Avail:NTIS, TID-28745 p. 475 Jan. 31, 1977 

The appendices for the conceptual desi^ of a solar system for integration into the 
process hot water and steam services for the laundry facility, American Linen Supply, 
located in El Centro, California are presented. Included are: solar collector 

information, specifications, and design dra«rings$ energy reduction analyses data; tables 
of insolation data; 36 system design drawings, analysis of heat design of electrical 
systems, and maintenance and repair; diagrams of instr\ 2 mentation system; structure 
drawings and specifications; project organization chart construct schedule; method and 
results of economic analysis for comparison of solar process heat systems; and 
information on personnel involved. For Volume I, see TID*27808. 


ST79 30069 ^sessynt of ^lar Heated Building ^d Panels, Progress Report No. 12, 

Final Report, Janua^ l^December il, 1977 

Dartmouth College, Thayer Sclxiol of Engng., Hanover, NH 
NP-23380 p. 18 Jan. 1978 

The findings of a three*year program to evaluate the performance of solar heat 
instaillations are sunaarized. It is noted that the northeast is one of the more favorable 
regions in the country for solar heating, and govemme7tt policies and engineering studies 
are suggested that are needed to further the utilization of solar energy in this region. 
The establishment of regional experimental stations is strongly supported. 


ST79 30070 Brief Comparison of the Inherent Capabilities of Conventional Controllers and 
Linear Be^lator Controllers 

Los Alamos Scientific Lab., Los Alamos, 

Notre Dame Univ., Notre Dame, IN, Dept, of Mech. Engng. 
workshop on the Control of Solar Energy Hyannis, BiA 
Avail;NTIS, LA-TO-7 8-2280, CONF-7805126-4 p. 7 May 23, 1978 

Inherent capabilities of conventional controllers and linear regulator controllers 
for solar HVAC systems are discussed auid compared. It is :»hown that the basic 
requirements of solar heating and cooling control systems are met quite well by a linear 
regulator controller. It is also shown that the linear regulator yields a better control 
than conventional methods. Even though achieving this control require' a computing device, 
initial studies indicate that the computing requirements are probably not prohibitive. 
However, if computing requirements do present a limitation to implementation of the linear 
regulator controller, concepts and strategies learned from the linear regulator control 
can lead to more effective conventional control strategies. 


ST79 30071 Buildii;q Structure for Solar Energy Recovery and Utilization 
US Patent no. 4,054,246 

Avnii:Patent Office ?. 14 Nov. 19, 1976 
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A doubl«*walXttd structure utilizss air as the heat transfer medium between solar 
heated outer walls and either the interior space or heat storage means beneath the 
structure. A load-bearing layer of gravel supporting the floor and subterranean gravel 
pits form the heat storage means. In summer, during the day solar heated air gives up 
heat to the storage means. At night, heat is radiated to the atmosphere and thus-cooled 
air is used for daytime cooling by storage either in the gravel pits or the gravel layer 
supporting the building floor* In winter, air is heated in the storage means for 
interior circulation and, when available during daylight hours, solar heated air may be 
used directly or tcunporarily stored for nighttime use. Cold can also be stored during 
winter months in separate storage means for additional summer cooling capacity. 


ST79 30072 Comparison of Solar Absorption and Vapor Compression Residential Cooling 
Systems, Interim Report 

Oniv. of Texas, Arlington, TX 

Avail:NTIS, E?RI-ER-843 p. 39 Aug. 1978 

Texas Electric Service Company and the University of at Arlington are 

performing testing for the direct comparison in the same facility of solar powered 
absorption cooling and solar assisted electric-powered heat pump cooling for a single- 
family residence. Solar hot water heating and space heating with electric resistance and 
heat pump heating as backups are also included. The facility on the campus of the 
University of Texas at Arlington. A complete description of the facility is presented 
with emphasis on the solau: heating and cooling equipment and the associated instrximentation . 
Calculated heating ^nd cooling loads are presented with design predictions as to the degree 
degree of solar participation. A review of' startup and operating difficulties which have 
occurred since the facility has been constructed is also inclxided. The program is 
beginning the second year of a two-year test plan. 


ST79 30073 Compatible Building Design 
Sunworld V 4 p. 2-6 May 1977 

Architectural and engineering considerations of the building desxgn are explored for 
miniisizing heat loss and deciding on the type of heating system used. Diagrams are 
included for the standard liquid heating system and standard air heating system. The 
major advantages/disadvamtages of the two systems are the freezing, corrosion, boiling, 
and leaUcing problems of the water systems as opposed to the somewhat higher costs of the 
air systems. The collector arrays are considered the most expensive feature of the solar 
system. Most eu:e of the flat-plate collector variety with a high- temperature selective 
black paint and a proper orientation of the latitude plus 10<^ or 15<^. An approximate 
measure of the heating load met by solar ener^ is 1/2 to 3/4. Long-term performance of 
solar systems has been recorded for several cities? for residences of typical construction, 
0-8 3TU/hr/® F heat loss/ft2 of floor area. The collectors analyzed are commercially 
available, double-glazed black flat-plate collectors. Storage consists of 1/2 to 3/4 ft3 
of rock of 1^ to 2 gallons of water for each ft^ of collector. Most systems employ a 
preheat tan.-: of at least 80 gallons for four. people. Pipes and ducting are sized with 
fluid pressures amd high temperatures in mind. Electronic sensors to monitor the system 
and a two-stage thermostat is required. For homes that are retrofitted, it may be simpler 
to leave the existing system intact and allow the solar system to act as an independent 
heat source - 


ST79 30074 Cost and Performance of Heat Pump TES and Solar TES Household Energy Systems 
AvailrNTIS, ANL/EES-TM-15 p. 106 March 1977 

In order to understand the various possibilities and roles thermal energy storage 
(TES) can play in household energy systems, Argonne National Laboratory has studied the 
engineering performance and economics of such systems. This phase of the study concen 
concentrates on the use of TES in conjunction with solar-augmented and heat pump 
residential energy systems that provide hot water, space heating, and space cooling. The 
overall effort is directed towards evaluating the interaction of these systems with 
electric utilities in termc of coats and benefits to both the utility and the consumer. 
This interaction depends on the system's overall design, performance, and cost 
characteristics. This evaluation covers the three basic household energy services that 
lend themselves tc thermal energy storage: hot water, space heating, and space cooling. 

The systems are f;valuated individually; however, it is more likely that final design could 
be integrated to achieve a more effective sysuem. The exception to this is the heat pump, 
which is generally sized to handle the cooling load, although it also supplies heating 
capacity. The solar systems are augmented by an electric utility. The systems are 
designed to minimize their impact on the utilities load management problems by use of a 
TES subsystem. The stud ' evaluates these systems for a single-family 
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dwelling unit^ Although it la racognlsAd that ayst%as for multlpla dwalling units are 
of tan tachniCAlly and aconoaicAlly norm viabla. Datailad avaluationa of hypothatical 
futura ayataaa for which thara ia littla basis to perform an aconomic evaluation ara not 
included in this report* they will be considered in an asseasaant of R and D alternatives 
in the final study report. A summary evaluation is made, hotiever, of the characteristics 
of some advanced TES subsyataas» in order to illustrate how much improvement they would 
offer over the baseline systems* 


ST79 30075 Council Motes 

Council Notos V 1 Mo. 4 p. 1*8 Spring 1976 

A description is given of the design, construction, and predicted performance of a 
house that usee approximately one**third of the energy needed to heat a house of the same 
sise which is built to meet 1974 insulation standards. Because of its low*energy 
requirements for heating, the house has been called the **Xllinols Lo^Cal House." If the 
Lo^Cal House is compared to the typical house of 1950, the savings are even more dramatic. 
The t%fo features idiich account for the exceptional reduction are superior insulation and 
solar orientation. Of the reduction, about 80 percent or more is due to the heavy 
insulation. The remaining rediiction is due to the location of most of the windows in the 
south wall, where they act ae solar collectors. 


ST79 30076 Design and Installation Package for Solar Hot Water System 

Solar Bngng. and Mfg. Co., Deerfield Beach, 'FL 
Avail:irriS, N79-14556 32 p. 

Included are the system performance specifications, system design drawings, hazard 
analysis, and other information necessary to evaluate the design and install the system. 


ST79 30077 Design Data Brochure For CSX Series V Solar Heating System 

Contemporairy Systems, Inc., Jeffrey, MB 
Avail:NTlS, DOB/MASA/CR-150600 p. 29 Jan. 1978 

The design data brochure for Conteaqporary Systeu, Inc. (CSX} is included, along with 
general information on system configuration, system sizing, and mechanical layout. CSX is 
developing two single-family prototype solar heating systems consisting of the following 
subsystems: collector, storage, control transport, and goverxunent furnished site data 

acquisition. The systems are being installed at York, Pennsylvania and Manchester, Mew 
Hampshire . 


ST79 30078 Design Data Brochure: Solar Hot Air Heater 

Solar Engng. and Equi^ssnt Co., Metairie, LA 
Avail:NTIS, DOE/MASA/CR-150697 p. 26 May 1978 

Information is provided on the design, installation, performance, and application of 
Seeco MDD-1 solar hot air heater for residential, connercial, and industrial use. The 
system has been installed at the Concho Indian School in El Reno, Oklahoma. 


ST79 30079 Design Data Brochure: Solar Hot Water System 

Engng. and Mfg. Co, Ft. Lauderdale, FL 
aiitNTIS, DOE/NASA/CR-150699 p. 21 July 1978 

This design data is general in natiire. The intent is to provide a preliminary, not 
too technical approach to a subject that can be technically demanding. The example used 
for the design calc; ation has been for a single- family residence housing a family of four 
in a nonspecific geographical area. Drain-down freeze protection is used with the flat- 
plate collectors. Drawing and specifications for the solar collectors, valves, pump, and 
flow regulators are included. 
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ST78 30080 OmMim of a Fr«on Jmt Pump for 0s« in a Solar Cooling Sygtam 

ZmTti, F.; HolMSr R.E.; Jankina# P.E. 

Am. Soc. of Mach. Engnrs. A79-19847 

ASMS wintar Annual Mtg. San Francisco, CA Oac. 10-15, 1978 10 p. 

Tha utilization of solar anargy to drive a vapor compreasion cooling system is 
considered. Tha compraasion is accootplishad by use of a vapor jet pump. Tha functioning 
of a system using Freon 12 in both tha solar collector and in tha cooling system is 
explained. Equations are presented for tha design of tha jet pump. As an example, a 
freon vapor jet pump is designed for a cooling load of 14,000 BTU/hr (3528 K cal/hr) . 


ST79 30081 Davelopnsnt of Prototype Air/Licmid Solar Collector Subsystem, Sixth Quarterly 


Owens-Illinois, Inc., Toledo, OB 

Avail :NTIS, OOE/MASA/CR* 150703 p. 8 May 1978 

The progress made in the development of the SEC-601 collector subsystem by Owens- 
Illinois is covered. A description of thermal and physical performance testing of the 
model SEC-601 collector and a forecast of activities for completing contract task are 
presented. The testing of the 144 tube EEDA evacuated tubular air collector in 
conjunction with an air/liquid heat exchange and liquid storage elements was completed. 
Test results indicate care is needed to match the heat exchanger and collector 
characteristics with specific attention to the dynamic response of each of the elements. 
Formal documentation of the results of the verification ^nd test analysis was submitted 
for many sections of the test plan. 


ST79 30082 Enery Conservation Through -Adaptive Optimal Control For a Solar Heated and 
an5 C^led BuilSinq 

Los Alamos Scientific Lab., Los Alamos, tlM 

workshop on the Control of Solar Energy, Hyannis, MA 

AvailiNTIS, LA-UR-78-2212, CONP-7805126-3 p. 9 May 23, 1978 

A study to investigate the use of adaptive and optimal control techniques to control 
HVAC systems in large solar heated and cooled buildings is reported. The study has been 
made by computer simulation and rs centered on the National Security and Resources Study 
Center (NSRSC) , a large solar beared and cooled building at the Los Aleunos Scientific 
Laboratory (LASL) • Although the study is based on a MSRSC were simulated in the models 
and em adaptive optimal controller was developed and also simulated. Performance of the 
two simulations was compared. It was found that the adaptive controller and model 
demonstrated a savings in auxiliary energy of 28.8 percent for the heating simulation and 
20.2 percent for the cooling simulation «dien compared to the conventional controller 
simulation models. 


ST79 30083 E PRI Sponsors Solar Instrumentation 
EPRI J- V 3 No. 2 p. 33-35 March 1978 

The Electric Power Research Institute (EPRI) is fundjjig research in a methodology for 
monitoring solar systems and evaluating the data. In a joint project with DOE, EPRI 
participated in data analysis and evaluation of II solar heating and cooling (SHAC) 
configurations and found the most cost-effective to be a combination of a solar assisted 
heat pump and water storage. Other studies underway include a hospital solar-water heating 
'iystem, a solar cooling comparison study, and solar heating and cooling demonstrations. 

In each case EPRI has funded the portion of the project devoted to developing more 
accurate and reliable monitoring data. Interim reports will be published in the summer of 
1978 . 


ST79 30084 ERDA Commercial Awards Involve 38 Manufacturers 
Solar Engng. V 2 No. 6 p. 5-7 June 1977 

A detailed listing of USEROA projects funded on a cost-sharing basis to install solar 
energy demonstration systems in 80 buildings across the United States is presented. A 
total funding of $12. 6M is provided by EROA. A detailed compilation of the projects by 28 
iTianufacturers is tabulated. The projects include office buildings, schools, motels, fire 
stations, police stations, hospitals, and libraries. 
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ST79 30085 Pmida— ntali of Solar H#>tinq; Corr»spond€nc8 Cour— 

ShMt Mtal and Air Conditioning Contractors Hat* I Assoc., Vienna, VA 
AvailsHTZS, HCP/N4038*01(REV.l) p. 190 Aug. 1978 

This revision is the August 1978 reprinting of &CP/M4038-01 which has appeared 
previously. 


ST79 30086 Hardvare Probleas Encountered in Solar Heating and Cooling Systems 

NASA, Marshall Space Flight Center, Huntsville, AL 
Avail:NTIS, DOE/NASA/CR-73172 p. 39 May 1978 

Marshall Space Flight Center persostTiel have worked for several years with the 
developeent and deaonstration of solar heating and cooling systems in support of the 
Department of Energy. In this work, they have encountered numerous probleas in the 
design, production, installation, and operation of the solar energy systass. Many of 
these probleas have been seen in more than one system. The hardware intended to prr^vide 
personnel in the solar energy field with information that will help prevent the 
installation of solar heating and cooling systems that will not operate satisfactorily or 
that will not last for the design lifetime. 


ST79 30087 Heating With Sun 

R.A.S. V 31 No. 12 p. 700 1976 In German 

No abstract available. 


ST79 30088 Heat Transfer System Particu l \rly Applicable to Solar Heating Installations 

Acme Engng. and Mfg. Corp. 
as Patent no. 4,061,131 

AvailiPatent Oftice p. 6 Nov. 24, 1975 

A heat txi fer system is described which is applicable to solar heating 
installatic/ns . consists of an evaporator located near the heat source which may oe a 
solar heat collf^tor panel and a condenser that is located at an elevation lower than that 
of the evaporator, and which may function to heat hot water for storage. The source heat 
is transferred to a volatile fluid within the evaporator that absorbs the heat with an 
Increase in temperattire and a change of state from liquid to vapor. The vapor is conveyed 
to the condenser wherein the fluid liberates its latent heat ^^hile changing from vapor to 
liquid phase. The condensed liquid drains from the condenser to a trap which may be used 
to regulate the flow of liquid through a check valve and further piping to a transfer tank 
located above the evaporator. The fluid in the transfer tank is maintained at a lower 
temperature than that of the evaporator. A dual* level control system is employed within 
the transfer tank. The system is hermetically closed, containing only the liquid and 
vapor of the selected volatile fluid. 


ST79 30089 High*Efficiency Solar Collector to be Integrated in a Heating System 
German (FRG) Patent no. 2,640,754/A p. 8 March 16, 1978 

To begin with, a heating system with optimum efficiency for a collector system is 
described. The system consists of a solar collector coimected with a low* temper sture 
storage tank. The low* temperature storage tank is connected with the real water storage 
tank, which again is connected with the real heating system. In addition, the layout of a 
solar collector is described. 


ST79 30090 How to Understand Solar Energy Technology and Economics 
Solar Data, Hampton, New Hampshire p. 86 $6.50 

Solar energy for space and water heating is discussed. Specifically several types of 
solar heating systems are investigated, including both built-in and retrofitted air and 
water systems. Solar power is examined for space heatxng, for hot water heating, and for 
a combination of both uses. It is found that solar heating systems are often economi ''ally 
feasible at today's prices for use by electrically heated buildings. Furthermore, it is 
argued that solar systems should be immediately considered for consnercial buildings which 
demand large amounts of hot water. Nine recommendations for state action and six 
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t^eowmmnd^tionm for fodoral action aro inciudad. Tha following topics ara covarad: tha 

osa of solar anargy collactorsr diffarancas in solar haating systams, tha aconMics of 
solar haating systaasr solar anargy applications » and stats stratagias for promoting solar 
davalopmsnt . 


ST79 30091 Installation of Solar Fnmaca Cuts Otilitv Coats 
solar Haat. Cool. V 3 tio. 4 p. 18-19 Aug. 1978 

Retrofitting a solar haating systaa to a horns built in 1840 is dascribad. Aluminum 
siding, extra insulation, and storm windows wars added first. Tha unit added was tha 
fraa-standing champion solar f\imaca with vartafin collector and 6% yd^ of rock storage. 


ST79 30092 Installation Package For a Solar Haating and Hot Water System 
Colt, Inc., Rancho Mirage, CA 

AvailsMTIS, 0OB/MASA/CR-1S0757 p. 77 Aug. 1978 

Two cosnarcial solar haating and hot water systems have been davelopad. Tha systems 
have bean installed at Yosamita National Park, California, and Pueblo, Colorado. Tha 
systasis consist of tha following subsystems: collector, storage, transport, hot water, 

auxiliary energy, and controls. General guidelines are provided which may be utilised in 
davalopmsnt of detailed installation plans and specifications. In addition, instruction 
on operation, maintenance, and repair of a solar haating and hot weather system is 
provided. 


ST79 30093 Introduction to Solar Heating and Cooling Design and Sizing 

Bonaywall, Inc., Energy Resources Canter, Minneapolis, MN 
Avail :NTIS, POE/CS-0011 p. 517 Aug. 1978 

This manual is designed to introduce tha practical aspects of solar haating/cooling 
systems to HVAC contractors, architects, engineers, and other interested individuals. It 
is intended to enable readers to assess potential solar heating/cooling applications in 
specific geographical areas, and includes tools necessary to do a preliminary design of 
the system and to analyze its economic benefits. The following are included: the case 

for solar energy; solar radiation and Mather; passive solar design; system characteristics 
and selection; coi^>onent performance criteria; determining solar system thermal 
performance and economic feasibility; requirements, availability, and applications of 
solar heating systems; and sources of additional information. 


ST79 30094 Junkers **T^ itherm** Concept 

Sonnenensr gie-Tech . V 3 No. 10 p. 15-17 1977 In German and English 

A plant of a solar heating system is described which can utilize by means of heat 
pump and latent storage unit the low heat of the winter months. Experience with the new 
heating system in a demonstration house in Wemau is reported on. 


ST79 30095 "Little Rad Schoolhouse* is Teaching About Solar Heating/Coolinq 
Fueloil Oil Heat Syst. V 36 No. 8 p. 35-36 Aug. 1977 

The use of a working model solar neating/cooling system installed in an ITT polar 
energy system personnel training classroom and office complex is briefly described. The 
fully instrumented system provides continuous guideline data and a first-hand learning 
environment for design engineers, contractors, and other heating/air conditioning 
specialists. The 2H year operational experience accumulated at the facility is briefly 
summarized. Information is included for obtaining a manual of this data. 


ST"^9 30096 Means and Methods of Preventing the Loss of Solar Heat 
US Patent no. 4,088,119 

Avail: Patent Office p. 4 Dec. 4, 1975 
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In orteir to prov«nt tho cooling of Jm wrking fluid in n tolar hoat collaeting 
tyttMr tha praaant apparatus and procass rasponds rapidly to shut off tha circulation of 
tha tforking fluid (aithar liquid or gasaous) through tha solar haat collaeting aquipaant^ 
whan tha rays of tha sun ara cloudad ovar or whan at nighttiaa thay ara nonaxistant. 

Solar haat that has baan proparly accuaulatad and storad is affactually pravantad from 
radiating back out of tha solar haat collaeting tystaa into tha outar ataosphara. 


ST79 30097 Wational Solar Haatine and Cooling Dattonstration Program Proiaet Exparianea 
flmdboox - - - 

008# Chicago# XL; DOE# San yranciseo, CA; NASA, Marshall Spaca Flight Can tar, Huntsvilla, 
AL; ASHSAS# Xnc., Naw York, NY 
Avail :NTIS, D08/CS*004S/0 p. 113 Sapt. 1978 

This praliainary draft is a revision of TID«28722 %fhich was previously abstracted 
for EOB* It will be revised and reissued on an appropriate basis and may be expanded to 
include additional guidelines arising froai tha axpariancas of tha solar demonstration 
program and solar industry# particularly xn tha architectural areas. 


ST79 30098 Plant Encinaars Solar Energy Handbook 

Univ. of California, Lawrence Livermore Lab*, Livermore# CA 
Avail:NTIS, LLL/^086 (REV. 1) p. 306 Jan. 21, 1978 

This handbook is to provide plant engineers with factual information on solar axiargy 
technology and on tha various methods for assess the future potential of this 
altamativa energy source. Tha following areas . covered: solar components and 

systems (collectors, storage, service hot water systems, spaca heating with liquid and air 
systems, spaca cooling, haat pumps and controls); computer programs for system 
optimization local solar and weather data; a description of b^iildings and plants in tha 
San Francisco Bay area applying solar technology; current federal and California solar 
legislation; standards, codes, and perforsianca tasting information; a listing of 
manufacturers# distributors, and professional services that ara available in northern 
California; and information access. Finally, solar design checklists ara provided for 
those engineers who wish to design their own systems. 


ST79 30099 Preliminary Design Package for Prototype Solar Heating System 

Contemporary Systems, Inc., Jeffrey, NH 

Avail:NTIS, EX)E/NASA/CR-1S0615 p. 56 NOV 23, 1976 

This report is a collation of documents that were submitted by Contemporary Systems, 
Xnc. for the preliminary design review on the development of a prototype solar heating 
system for single^family dwellings. Included are the proposed instrumentation* plan, 
deviation requirement, system changes and rationale, preliminary design drawings, and 
other infonaation pertaining to the progress and design of the system. This space heating 
system consists of the following subsystems: collector, storage, transport, control, and 

government furnished site data acquisition* The two prototype systems will oe installed 
at York, Pennsylvania and Manchester, New Hampshire. 


ST79 30100 Preliminary Design Package For Prototype Solar Heating System 

Honeywell, Inc., Energy Resources Center, Minneapolis, MM 
Avail:MTIS, DOB/NASA/CR- 150858 p. 113 Dec. 1978 

A sunsary is given of the preliminary analysis and design activity on solar heating 
systems. The analysis was made without site specific data other than weather; therefore, 
the results indicate performauce expected under these special conditions. Major items in 
this report include system candidates, design approaches, trade studies, and other special 
data required to evaluate the preliminary analysis and design. The program calls for 
installation and operational test. Two heating and six heating and cooling units will be 
deliver^'^d for single-family residences OSFH) , multi- family residences (MFR) , and com 
commercial applications. 


ST79 30101 Preliminary Design Package for Solar Heating and Hot Water System 

Colt, Inc. of Southern California, Rancho Mirage, CA 
Avail :NTIS, N79-10520 69 p. 
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Two prototype solar hsating and hot vatar systaais for usa In aingla- family dwallings 
or eosnsrclal buildings wara dasignad. Subsystams includad aras collactor# storaga, 
transport# hot watar# auxiliary anargy# and govammant furnishad sits data acquisition. 
Tha systams ara dasignad for Yosamita# California and Puablo# Colorado. Tha nacassary 
information to avaluata tha pralininary dasign for thasa solar haating and hot watar 
systams is prasantad. Includad ara a proposad instrumantation plan# a training program# 
hazard analysis# praliminary dasign drawings# and othar information about tha dasign of 
tha systam. 


ST79 30IOS Praliminary Dasign Packaga For Solar Haating and Hot Watar Systam 
Pam Cngng. Co.# Buzzard's Bay# MA 

Avail -NWS# DOB/NASA/CR- 150613 p. 135 Jan. 1977 

A collaetion of documants submittad by tha Fam Enginaaring Company for tha 
praliminary dasign raviaw on tha davalopmant of two prototype solar haating and hot watar 
sy stasis is prasantad. Tha information includes systam certification# system functional 
description# systam configuration# system specification# systam performance# and other 
documents pertaining to tha progress and tha dasign of tha system. This system# which is 
intended for use in tha normal single-family residence# consists of tha following 
subsystams; collector# storage# control# transport, and government furnished site data 
acquisition. One of tha two prototype units will be installed in Lansing# Michigan# and 
the othar in TunJchannock# Pennsylvania. 


ST79 30103 Prototype Solar Heating and Combined Heating and Cooling Systems# Quarterly 
Report 

G£ Co.# Philadelphia# PA# Space Div. 

Avail :NTIS# DOE/HASA/CR-150687 Jan, 1# 1977 p. 118 

Tha General Electric Company is developing eight prototype solar heating and combined 
heating euid cooling systems. This effort includes development# manufacture# test# 
installation# maintenance# problem resolution# and performance evaluation. 


ST79 30X04 Prototype Solar Heating and Cooling Systems 

Airasaarch Mfg. Co.# Torrarce# CA 
Avail ;NTIS, M79-12552 25 p. 

Eight prototype systems ware developed. The systems are 3# 25# and 75-ton size units 
The Qianufacture# test# instaJlation# maintenance# problem resolution# and performance 
evaluation of the systams is described. Size activities for the various systems are 
included. 


ST79 30105 Prototype Solar Heating and Cooling Systems# Including Potable Hot Water# 
guartarly Report - - - 

Solaron Corp.# Denver# CO 

AvailiNTIS# DOE/NASA/CR-150576 p. 124 Dec. 1977 

The progress made in the development# delivery# and support of two prototype solar 
heat.ng and cooling systems including potable hot water is reported. Tha system consists 
of the following subsystems: collector# auxiliary heating# potable hot water# storage# 

control# transport# and government furnished site data acquisition. Included is a 
comparison of the proposed Solaron heat pump and Solaron desiccant heating and cooling 
systems# installation drawings# data on the Akron House at Akron# Ohio# and other program 
activities from July 1, 1977 through November 9# 1977. 


ST79 30106 Prototype Solar Heating and Hot Water Systems 
Colt# Inc., Rancho Mirage# CA 

AvailiNTIS# DOE/NASA/CR-150785 p. 17 April 1978 

This document is a collection of two quarterly status reports from Colt# Inc.# 
covering the period from Octo' 'r 1# 19/7 through June 30, 1978. Colt is developing two 
prototype solar heating and hoc water systems consisting of the following subsystems: 
collector, storage# control# trauisport# hot water# and auxiliary energy. The two systems 
are being installed at Yosemite# California and Pueblo# Colorado. 
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ST79 30107 Prototyp# Solar Hotinq and Hot Waf r SytTOs Quarf rly Rtport 
Solafttrn, Ltd.# Bourne# MA 

Avail:NTXS, OOE/HASA/CR-150592 p. 27 Jan. 1977 

This raport contains ona quartarly status report from Solafarn# Ltd.# raflactinq work 
progress from October 7# 1976 through January 28# 1977. Solafern is developing two 
prototype solar heating and water systems consisting of the fallowing subsystems: 
collector# storage# control# and transport. 


ST79 30108 Pumping in the Sun*s Heat 

Domast. Heat. News V 15 No. 4 p« 12 April 1975 

The Battelle institute's Columbus Laboratories# in a study for the united states 
National Science Foundation# are developing a combined heat pump/solar heating system for 
homes. The concept involves a solar heated working fluid to drive alow friction heat pump 
instead of being circulated to radiators for direct heating; the heat pump could provide 
heating or cooling# if run in reverse. 


ST79 30109 Quarterly and Monthly Reports for Solar Heating and Cooling System 

Solar Engng. and Equipment Co.# Metairie# LA 
Avail :NTIS# OOB/NASA/CR-150589 p. 31 Oct. 1977 

This document is a collection of six monthly reports and one quarterly report from 
solar engineering and equipment company (SEECO) , covering the progress of work from 
September 30# 1976 through September 30# 1977. SEECO is developing two prototype solar 
heating systems consisting of the following subsystems: collector# control# and storage. 


ST79 301x0 Raya of Hope 

Prog. Architecttire V 58 No. 11 * p. 70-79 Dec. 1977 

Solar architecture and the basic types of solar systems# passive and active# are 
described. Solar assisted heat pumps are explained in the terms of the decrease in 
collector area and the increased efficiency of the solar system. The two types of storage# 
rock and contained liquid# are examined. Phase change materials are also briefly 
described. 


ST79 30111 Roof^Mountable Chamber and Conduit Device for Solar Heat Collecting Apparatus 
US Patent no. 4#085#733 

Avail:Patent Office p. 8 Aug* 30# 1976 

A combined chamber and conduit device to be mounted on a roof at an elevation higher 
than an assembly of one or more solar radiation receptors comprises a container having a 
depending well portion to extend through an opening in the roof or like support structure# 
which container forms part of a liquid flow circuit extending from the receptors and to a 
heat exchange zone beneath the roof for transferring heat from the solar heated liquid# 
serves for filling the receptors and the flow circuit with liquid which it holds under low 
hydrostatic pressure while letting the liquid expand and contract with temperature changes. 
It has lengths of tubing extending through the well portion and the container side wall 
for return flow of liquid to the receptors and for displacements of gaseous fluid between 
a cover space over the receptors and fluid dessicating and expansion chambers beneath the 
roof. 


ST79 30112 Sims Prototype System Ii Design Data Brochure 

IBM Federal Systems Div.# Huntsville.. AL 

Avail :NTIS# DOE/NASA/CR-150534 p. 68 Jan. 1978 

A prototype solar heating and hot water system ^ described using air as the collector 
fluid and a pebble bed for heat storage. The system was designed for installation into a 
single-family dwelling. Described are the system# subsystem# and installation 
requirements. System operation and performance are discussed# and a procedure for sizing 
the system to a specific site is presented. 
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ST79 30113 D#»iqn Dftta Brochure: Sim Prototvpt Sycfn 

IBM F«d«ral Systama Div., Huntavilla, AL 

AvailiNTlS, OOE/NASA/CR-150707 p. 41 May 30, 1978 

A cloaad hydronic solar ayatam for apaca and hot watar haating ia daaoribad. Oaaign# 
parfomanca# and hardwara apacificationa ara praaantad sufficiant for architactural 
anginaara and eontraetora to proeura, install, oparata^ and maintain a similar solar 
application. 


ST79 30114 Sima Prototype Syataa 4; Performance Taat Report 

IBM Padaral Sy a tarns Div., Huntavilla, AL 

Avail:NTIS, DOE/NASA/CR-150820 p. 131 Oct. 9, 1978 

Tha raaulta obtained during tasting of a aalf «>contained , praaaaamblad air*typa solar 
aystaffl, daaignad for installation ramota from tha dwelling to provide space and hot watar, 
ara praaantad. Data analysis is included which documents tha system parforamnea and 
verifies tha suitability of Sims Prototype System 4 for field installation. 


ST79 30115 Solaf am Solar System Das ion Brochure 
Solaf am. Ltd., Bourne, MA 

Avail:NTIS, DOE/HASA/CR-150515 p. 47 Dec. 1977 

Tha Solafam system is a complete residential solar spaco haating and hot watar system. 
When installed in a highly insulated energy saver home, the solar system can supply a 
large percentage of the total energy demand for space heating and domestic hot water. Low 
maintenance# durable, and efficient air heating collectors are used* The collectors have 
a selective absorber and a tempered glass cover nearly %«inch thick with an aluminum 
frame. The solar energy can be delivered directly to the living area when there ia a 
demand; otherwise, it is stored in the form of hot water. Hot water storage is 
accomplished through the use of an air-to-water exchanger. The hot water storage is used 
simultaneously to preheat the domestic hot water, as well as to store energy for space 
haating. The system has a one-year warranty on all parts and service, and a five-year 
warranty on the collector, except for glass breakage. The service life of the collector 
is estimated as 30 years. 


ST79 30116 Solar Actuated Boiler and Appurtenances 
US Patent no. 4,064,865 

Avail:Patent Office p. 4 April 28, 1975 

A solar actuated boiler is described which receives the incident rays of the sun, 
magnifying them and concentrating them at precise multiple points. This concentration 
results in an aqueous solution, under pressure, being heated to temperatures resulting in 
hydrokinetic motion. The heat from this solution will then be convected through a system 
of piping, deposited and stored in the system’s heat storage vault. This stored heat is 
then converted through a companion system of piping for the purpose of heating, domestic 
hot water, air conditioning, and electrical energy. 


ST79 30117 Solar Air Heating And Cooling Systems for Residential and Light Commercial 
A^lications - - _ _ 

Colorado State Univ. , Solar Energy Applications Lab., Ft. Collins, CO 
Mtg. of Am. Sect, of ISES Denver, CO 

Avail:NTIS, COO-2858-10, CONP-780808-21 p. 6 Aug. 28, 1978 

The integration of air heating evacuated tiibe collectors with pebble bed thermal 
storage and othex air system components to provide the most cost-effective state-of-the- 
art solar space md domestic hot water heating systems is discussed. The combination 
of these exceptional high- temperature performance collectors with currently available 
lithium bromide absorption cooling units is described. The operation of the pebble bed 
thermal storage sxibsystem at different temperature levels at different seasons is 
mentioned. 
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ST79 30118 Solar Colltctor for Sp4c< Conditioning 
llAt*l Engng. V 82 No. 1 p. 5 Jan. 1977 

Tha syatan daacriiiad darivaa anargy from a solar collactor, which is supplanantad by 
natural gas^ alactrieity, or propana during pariods of low solar input. Tha papar shows 
how tha MEC unit oparatas in tha cooling moda. Room air is diractad through a drying 
whaalr which contains a dasiccant. Tha air is than coolad in tha haat axchanga whaal. 
Aftar humidification, tha air is raturnad to tha room. Tha drying whaol is continually 
raganaratad by tha outsida air straam. This straam is first coolad by humidification and 
than raaovas tha haat accumulatad in tha haat axchanga whaal« 


ST79 30119 Solar Collactor Installation Tips 

Domastic Engng.# Haat. vant. V 230 No. 5 p. 49*51 Nov. 1977 

A stap-by*stap approach is tahan to tha installation of a solar systam. Diagrams ara 
includad for tha distanca batwaan eollactors to avoid shading# tha proper tilt# and 
spacing. Procaduras wara taken from tha Solar Energy Products# inc. Manual for 
installation instructions . 


ST79 30120 Solar Collactor ^nufac tying Activity and Applications in tha Rasidantial 
Sector# January*Juna^l9'y7 

Nat'l Energy Info. Canter# Washington# O.c. 

Avail:NTIS# OOS/BZA-0039/1 p. 30 Fab. 1978 

Survey rastUts show there are 186 companies currently manufacturing or importing 
madium-tam^ratura and special solar collectors. Production during the first half o£ 19*/7 
was 54 percent grafter than during tha second half of 1976 and 168 percent greater than 
cna year ago. Results also show that there are 15 corpanias manufacturing low-tamparatura 
or pool heating collectors. Production of these collectors has increased by about 40 
percent since tha second half of 1976# and is 105 percent greater than one year ago. An 
estimate of tha number of installations made in tha rasidantial sector as a result of 
production during this six-month period is included. Companies reporting manufacture and 
sale of at least 100 ft^ of collactor are includad in tha appendix 


ST79 30121 Solar Collactor Module; Book 

Deutsche Forschungs und Varsuchsanstalt fuar Luft and Raumfahrt E.V.# Koaln# Germany# F.R., 
Abt. Sonnansimulation 
C.F. Mueller# Karlsruhe# Germany# F.R. 

ISBN-3-7880-7086-2 p. 122 1977 

This book discusses tha physical and technical fundamentals for the utilization of 
solar anargy. Tha first two chapters ara dedicated to tha physical fundamentals of solar 
radiation. Aftar this, tha layout and functioning of solar collectors are described. 
Systems of equations to be used for tha design of solar collectors are derived and 
discussed; they lead to a comparison between the possible systems. Test methods for solar 
collectors ara discussed# as wall as material and construction problems. Finally# the 
overall system ** solar collector" and its applications are discussed. An appendix contains 
infoannation on producers of solar collectors and on scientific organizations working in 
tha field of solar energy utilization. 


ST79 "^0122 Solar Control Design Package 
Solar Control Corp . # Boulder # CO 

Avail sNTIS# DOE/NASA/CR- 150771 p. 54 Aug. 1978 

Information used in tha evaluation of design of solar control ‘j solar heating and 
cooling system controller and tha Solarstat is presented . System performance 
specifications# design data brochures# and detailed design drawings are presented. 


ST79 30123 Solar Cooling "Not Yet Commercial" 

Refrig. Air Cond. V 80 No. 951 p. 52 June 1977 

A brief review of soma factors preventing connarcialization of solar refrigeration 
equipment is presented. Methods of solar cooling based on the greenhouse effect# the 
absorption principle# and on the chimney effect are mentioned. 
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ST79 30X24 Sol»r Energy Colltction Svitan 

U.S* Patent no. 4f050f445 
Atlantic Pluidlca# Inc. 

AvailiPatant Office p. 8 July 23 » 1976 

A tyataa la daacribad for collecting solar energy in the form of heat in liquid at 
low temperature# raising the temperature by vapor cos^ressor# and by heat transfer means 
storing the heat energy at a temperature which is higher than the temperature originally 
obtained from the solar heat collector. 


ST79 30125 Solar Energy Developments 

RIBA J. V 84 No. 3 p. 103*110 March 1977 

Research activities being conducted by solar energy developments are reviewed. The 
activities include the design and construction of houses utilizing the principles of 
passive solar collection, houses with high (100 m3) heat storage capacity in the form of 
water-filled concrete tanks situated underneath the building, houses with solar space 
heating systems which use air as the heat transfer medium and rock stores for heat storage, 
houses with solar water heating systems, and houses with heat of fusion storage systems. 

A solar laboratory w^th three roof pitches and rotational capability has also been 
constructed to monitor variables affecting solar energy collection. A solar air 
conditioning system has been constructed for a large residential/office complex. The air 
conditioning system includes concentrating collector troughs which are situated on the 
roof and track tne sun to heat water to 180^C. Heat is taken f>.om a thermal store to heat 
an anmonia solution in an absorption refrigerator. A solar energy factory scheme for 
meeting process hot water requirements and assisting space heating demands has also been 
developed. With air-to-air heat exchange ventilation and water to water heat reclamation 
systems, a predicted saving of 75 percent of tht fuel costs was achieved without altering 
the insulation value of the envelope. Other research activities include the development 
of portable solar water heaters and rater boilers for campers, thermal electric modules 
for the production of electricity (using silicon solar cells) and low-grade heat in the 
form of hot water (70^0 , and solar balloons and doses which utilize a double-skin 
construction for trapping hot air. 


ST79 30126 Solar Energy Device ai.d Syctem 

US Patent no. 4,050,443 
Univ. Patents, Inc. 

Avail: Patent Office p. 4 June 27, 1975 

A system constitutes a see-through portion of an enclosure, such as a wall or window 
portion of a building, collects heat from solar radiation and transfer it to a utilization 
location. There is a light- transmissive exterior and a light- transmissive interior wall 
member. One heat absorbing member is mounted in the space between the exterior and 
interior wall members. Fluid means, preferably air, occupies the remaining apace between 
the inner and outer wall members. The fluid means receives heat energy from the heat 
absorbing member. Means are provided for recirculating the fluid between the utilization 
location and the space between the inner and outer wall members. 


ST79 30127 Solar tnergy: Fundamentals in Building Design? Book 

Total Environmental Action, Inc., Harrisville, NH 
ISBN-0-07-001751-4 p. 383 1977 $21. .lO 

The following areas are covered: good building design, passive uses of solar energy, 

complex solar HVAC systems, and solar water heating. The major methods of using solar 
energy for heating and cooling buildings and water heating are compared, evaluated, and 
critiqued. Rules for evaluating products and materials are included. 


ST79 30123 Solar Energy Offers Advantages for r,aborauorv Euildinga 
Laboratory Manage. V 5 No. 7 p. 32-36 1957 

No abstract available. 
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ST79 30129 Solar Eorgy Prograai: Annual Raportt 1977; Univ> of California at B€r)fleyt 

Lawran^ Barlcalay Laboratory 

Avail :NTIS, POB-248 p. 45 1978 

Prograsa is suMsarizad briefly on the following topics: analysis of the California 

solar resource; Masurenent of circuasolar radiation; controller developisent and 
evaluation of control strategies for solar heating and cooling of buildings; LBL building 
90 solar deeonstration project; developnent of solar-driven aanonia-vater absorption air 
conditioners and heat puaps; radiative and passive cooling; regional solar energy retrofit 
of low and moderate-cost hocaes; solar information support for DOE (LLL) support activities 
for DOE solar heating and cooling reseaxr^h and developomnt program; ocean thermal energy 
conversion; environmental program; appropriate energy technology; functional linking 
between H 2 cmisumption# N 2 fixation, and photosynthesis in blue-green bacteria; 
t viotovoltaic effects of bacteriorho^psin and studies on its mechanism of action; and 
v*ivironmental assessment of solar energy conversion. 


ST79 30130 Solar Energy Dtilization for Residential Heatin g 

Plumb. Heat. J. V 54 Mo. 6 p. 11-12 Nov. 1974 

System derived from space technology is illustrated using solar energy for residential 
cooling and heating in Marshall space Flight Center, Alabama. 


ST79 30131 Solar Furnace Heating System 
as Patent no. 4,051,129 

Avail iPatent Office p. 10 Sept. 13, 1976 

A solar furnace heating system is disclosed ^ich is characterized by novel rotary 
vane- type heat collector elements arranged in a heat collecting chamber beneath the 
generally vertical transparent wall of a housi^. The fluid to be heated crosses the heat 
collecting chamber in heat transfer relationship with the rotary heat collector elements 
and then to a heat storage chamber contained in the bottom ^xartion of the housing. After 
the temperature of the fluid in the heat storage chamber reaches a given value, heated 
fluid from the heat storage chamber may be conveyed upon demanvi to the enclosure to be 
heated. The heat collector elements are mounted for free rotation in the housing by the 
fluid that is conveyed through the heat collecting chamber. Means are provided for 
rotatably driving the heat collector elements in the synchronism. 


3T79 30132 Solar-Geothermal Heat System 
as Patent no. 4,062,489 

Avail; Patent Office p. 8. April 21, 1976 

A heating system is described that includes a solar collector assembly that is fluidly 
connected by inlet and return conduits to separate chambers in a heat transfer tank 
located in the building. A heat pump furnace unit having an e vapor ation-condensor coil 
located in the heat transfer tank so that as the liquid flows in the tank from one chamber 
to the other, it flows in heat transfer relationship to the coil. The heat pump furnace 
unit located outside of the tank supplies heat to the building ^ 'gating system of vertically 
elongated ground heat exchangers extended into the earth and ^ .inected by conduits so that 
there is provided a liquid flow path from one of the tank chambers through the ground heat 
exchangers, and then back to the other chamber. Ptimps are provided in the above conduits 
for pushing the liquid between the tank and the solar collector assembly, and the tank and 
the ground heat exchangers. 


ST79 30133 Soletr Heated Shelter With Moveable Secondary Roof 
as Patent no. 4,067,347 

Avail: Patent :ffice p. 8 Jan. 30, 1976 

A portable solar-heated shel.ar is described comprising at least one fixed roof layer 
and a second roof layer which can be selectively deployed to vary the thermal 
characteristics of the shelter. The shelter preferably comprises a rigid frame on which 
first and second end walls are preferably pivotally mounted. The end wallr: are preferably 
foldable between a vertically upright operative position and a generally horizontal, 
lowered storage position and when deployed support the roof lay'irs to define the enclosure. 
The second roof layer is adapted to be unwound from a storage spool and drawn into a 
take-up spool, passing over the first roof layer by a cranicing action- The second roof 
layer preferably comprises a first sunshade portion aid a series connbcted heat-insulative 
portion of opaque material which maybe select:. 'ely deployed to control the thermal 
characteristics of the enclosure. 
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ST79 30134 Solar Haatinq 

Garaan (PK6) Patent ro. 2, 617, 753/A Nov. 3, 1977 p. 8 In German 

The sclar heating system for heating water consists c a solar collector connected to 
a primary heat carrier circtiit with a heat carrier accumulator, and of a water storage 
ta^ with a heat exchanger whxch is connected up with the heat carrier accumulator of the 
primary heat carrier circuit via a secondary heat carrier circuit. Pumps controlled by 
tei^erature dependent thermostats are responsible for the forced circulation of the 
heating medium. 


ST79 30135 Solar geating and Cooling of Residential Buildings: Design of Systems 

Dept, of Conerce, Washington, O.C. 
p. 200 Oct. 1977 $8.25 

This course is designed to train home designers and builders xn the fundamentals of 
solar hydronic and air systems for space heating and cooling and doamstic hot water h'^atin 
heating for residential buildings. The following topics are covered: course orientation; 

general descriptions of solar heating and cooling systems; solar radiation information for 
design purposes; system design guidelines; heating and cooling loac analyses; simplified 
design calculations; detailed design methcds; economic considerations; energy con;.>drvation 
trade*offs; detailed calculations; collectors; storage systems: laboratory; cooiputer*aided 
F-chart calculations; system ccmtzols; selection of subsystem components; solar cooling 
systems; automated design techniques; service hot water systems; design case study; 
structural, mechanical, and scheduling considerations ; future prospects for solar heating 
and cooling systems; and buyer's guide. 


ST79 30136 Solar Seating and Cooling of Residential Buildings; Sizing, InstatXXation , and 
Operalxon of Systems ^ ^ - 

Dept, of Comaerce, Washington, D.C. 

Avail :GPO p. 531 1977 $7.00 

This training course is designed to train hone designers and builders in the 
fundamentals of solar hydronic and air systems for space heating and cooling and domestic 
hot water heating for residential buildings. The following topics are covered: energy 

probl m, course orientation, introduction to solar heating and cooling systems, solar 
radiation, fluid heating solar collectors, thermal storage s\ibsystems, service hot water 
systems, solar heating systems, solar space cooli^ig systems, solar heating and cooling 
systems, solar system controls, operations laboratory, heating load calculations, solau: 
system sizing, system economics, solar system sizing calculations by trainees, cost 
effectiveness of energy conservation, retrofit consider':. cions, scheduling of solar 
installations, constraints and Incentives, buyer's gu.de, and future prospects for solar 
heating and cooling systems. 


ST79 30137 Solar Heating aa a Major Source of Energy for Australia 

CoflBnonwealth Scientific and Industrial Research Organization, Canberra, Australia 
10th world Energy Conf. on Availability and Rational Use of Energy Resources 
Istanbul, Turkey Sept. 19, 1977 
AvailiMTIS, CONF-770980-1 p. 22 

Solar energy can make its most effective contribution to .Australian primary energy in 
the form of heat for industrial applications. About SO percent of all end use energy is 
required as heat and it is estimated that 40 percent of this amounting to 1 EJ/a by 2000 
could be supplied hy solar heat generating systems. This would be 12 percent of estimated 
primary energy requirements by that time, and could help reduce the country's increasing 
dependence on imported oil. Energy self-sufficiency for Australia is possible, based on 
coal, solau: energy, and natural gas as pr.Jaary energy sources. The reason for the present 
orientation towards residential solar water heaters is that there are many places where 
electric power for water heating costs between 2 and 4 cents per kWh which makes a solar 
water heater an attractive proposition. There is also a growing interest in the solar 
heating oi swimming pools, mostly for private homes but also in larger installations lor 
public and institutional pools. Industrial applications, on the other hand, are inhibited 
by the current lew energy prices in Australia, which in some cases are around 0.13 cents/ 
raj (.47 cents/kWh) . Industry, however, uses 40 percent of Australian primary energy and 
represents by far the greatest potential for solar heat generating systems. Demonstration 
plants are being planned to obtain data on capital and running costs, and at the same time 
build up professional design and constructional skills in this area. The first 
demonstration solar industrial process heating system was commissioned in December 1976 
and supplied a portion of the heat requirements of a soft drink plant in conjunction with 
the existing oil-fired boiler. Integrated solar/oil-fired systems of this sort ensure 
continuous operation of the plant and over a year can result in significant oil savings. 
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ST79 30138 Solar H^atin^ Control System 

OS Patant no. 4,060,195 
Diy-Sol, Inc* 

Avail: Pa^tant Of flea p. 6 July 26, 1976 

A control circuit for a solar haatinq system has a solar collector, a heating load, 
and a beat transfer control unit. It includes a collector valve for controlling the flow 
of heating fluid to and from whe solar collector; a load valve for controlling the flow of 
heating fluid to and from the solar collector; a load valve for controllirg the flow of 
heating fluid to and from the heating load; a heating pump for moving the heating fluid; a 
heat exchanger; and a storage pump for circulating a storage fl\zid from a storage tanh 
through heat exchanger and a control system. 


ST79 30139 Solar Beating For Space Heating and Hot Water 

ERDA, Div. of Solar Energy, Washington, D.C. 

Avail :GPO p. 14 May 1976 ERP-0019707 

The availability and use of solar energy for building heating and hot water systems 
are explored. The practicality of both liquid and air solar collection systems is noted. 
Host of the examples given in this paaphlet relate to liquid systesis. Climatic factors 
such as tsaperature, cloud cover, humidity, and wind affect ways in which solar systems 
are useful. Basic elements of a solar heating and hot water system are detai.led and 
illustrated. The system provides two basic functions: capturing the sun's radiant energy 

converting it into heat energy, and storing heat in an insulated energy storage tank; and 
delivering stored energy as needed to meet hot water or heating needs. Most solar systv^ms 
are designed to supply between 50 and 80 percent of the yearly heating and hot water 
energy requiresmits of buildings. Data on energy available, collected, and required for a 
1500- ft^ house in various climatic zones are provided. Cost data are also presented. The 
role of the federal government in solar heating and hot water system development is 
discussed. 


ST79 30140 Solar Homes: The Winning Combinations 

EPRI J. V 3 Mo. 2 p. 6-13 March 1978 

Several Electric Power Research Institute (EPRI) sponsored experiments are underway 
to determine whether utilities will need more or less generating capacity to st^plement 
solar heating and cooling systems. Studies of solar-electric rates indicate that 
electric utilities must charge different rates for solar heating customers or they will 
suffer revenue deficiencies. The EPRI program will collect data from ten geographically 
separated houses having different system configurations and will develop a computer model 
to predict the effect on utilities. Definitions for load management, iieat pumps, energy 
conservation, and energy storage were agreed upon in the interests of !>etter communication 
The EPRI study is well-tixned because of the long lead time for new powiir plants and the 
possibility of goverzunent incentives to encourage solar heating and cooling. 


ST79 30141 Solar House Design 

Mont. Rural Electr. Mews V 25 No. 5 p- 30 Jan. 1978 

A solar heated home design that uses solar energy for 75 percent of its heating needs 
is described. The design, a OSOA rural housing research unit development, incorporates a 
built-in solar air heating collector in the attic and a rock bed heat storage area in the 
crawl ffpace. A system of air ducts and blowers is used to transfer sol<ir-heated air from 
the accic into a conventional forced air heating system. Complete workii.g drawings 
showing construction details ^u:e available upon request. 


ST79 30142 S olar Houses in France 

Sonnenenergie-Tech. 72 No. 6 p. 9-11 1976 In German and English 

No eibstract available. 


50 



30146 


ST79 30143 Solar Sytens imady For Commercial Buildings 
Aircond. Rtfrig. Bus. V 24 No. 11 p. 53*56 Nov. 1977 

Computsr siiBulations can aid in the design of solar energy systems for commercial 
buildings r indicate energy savings# and show the return on investment and payback period 
fcr these systems. Computer simulations proved that cold climates were most economical 
for solar systems with moderate collector area, large storage# and a heat pump. Alt 
Alteration of the collector orientation increased electric consumption by only 5 percent. 
Evacuated tube collectors with large storage systems were found most efficient for 
absorption cooling. Three buildings were investigated for possible application of solar* 
assisted heat pumps# with the following results: (1) solar-assisted heat pumps can be 

retrofitted economically to buildings; (2) computer simulation insures marianim payback; 

(3) payback is greatest in the northers climates with supplemental heat pumps. The 
possibility of using solar hot water systems for restaurants was also investigatfid. The 
study took place in three cities. Federal government aid is described in terms of the 
various types of incentives currently available. Several of the incentives are included 
in the national energy plan. 


ST79 30144 Soly Water Heater Installation Guidelines; A Manual For Homeowners and 
Professionals — 

Nassach\isetts Office of Consumer Affairs# Solar Action Office# Boston# MA 
Avail:TIC# NP-23365 p. 47 April 1978 

The guidelines include detailed diagrams# a selected glossairy# a bibliography of book 
books and manuals which might prove useful# and a checklist which should be used during 
and after the installation. The guidelines explain generally how to install a liquid 
solar hot water heater# but not a specific system. The following eire covered: collector 
location# collector installation# plumbing# solar storage tanks, electrical# an^ 
insulation. 


ST79 30145 Statu s Report on Pr eliminar y Des ign Acti vities for So lar Heati ng a nd Co olin g 
Systems - _ - 

Airesearch Mfg. Co., Torrance# CA 

Avail :NTIS# DOE/NASA/CR-150673 p. 222 I4ay 1978 

Information presented provides status and progress on the development of soleu: 
heating and cooling systems. The major emphasis is placed on prograua orgeuiization , system 
size definition# site identification, system approaches# heat pump and equipnv?nt design# 
collector procnirement , and other preliminary design activities as pcirt of the contract 
requirements. 


ST79 30146 The Sun on Your Roof **Dollars in Your Pocket* 

The Contractor V 24 No. 11 p. 14-17 1975 

Technological and economical aspects of solar heating and cooling systems are 
reviewed. The basic principle of operation for such systems is the conversion of solar 
radiation to heat by means of em absorbing surface incorporated in a flat-plate collector 
assembly. The most co m non collector is a metal black -coated plate with a glass or plastic 
covering which transmits the sun's rays but does not permit the reflected radiamt waves to 
pass through. A heat transfer fluid# water, a water aintifreeze mixture, or air is passed 
through channels in contact with the heat absorber surface. The fluid is circulated to a 
heat storage unit or to ^e heating and cooling services system. A solar heating system 
which includes a 5000‘-ft^ collector array, a 15,000-gallon water storage tank, and a hot 
water heating system has been installed in one wing of a public school and has resulted in 
a savings of 1200 gallons of fuel oil from March 1 to May 15, 1974. Solar energy 
conversion is moat practical in the southwest, deep south, and midwest regions of the 
country, with the ratio of cleaur sunny days being of greater importauice than temperature 
variation. Although solar colleccors currently cost an estimated $6/ft^, the cost should 
be reduced to about $4 by 1980 and to about 32 by 1985. A solar system may increase the 
cost of a newly built home by $2000 or more; however, the solar system when perfected, may 
last 20 years or more, thus offsetting the initial cost. It is estimated that solar 
heating and cooling can become con^etitive by 1985-1990. 
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ST79 30147 Sy«fm D#»iqn Package for IBM Sy»fM On#: Solar H>Atinq and Doaa«tic Hot Wafr 

IBM Corp., Huatsvlll*, AL 

AvailsNTlS, M78-21589, HASA-CR-150614 p. 174 Fab* 1977 

This raport ia a collation of documanta and drawinga that daacriba a prototypa aolar 
haating and hot watar ayatam oalng air aa tha collactor fluid and a pabbla bad for haat 
atoraga* Tha ayatam traa daaignad for inatallation into a af ngla-faadly dialling. Tha 
daacription# parforaanca apacification# aubayatam drawinga, varifieation plan/procadura , 
and hasard analyaia of tha ayatam aaa packagad for avaluation of tha ayatam with 
information aufficiant to aaaambla a aimilar ayatam. 


ST79 30148 Syatam Daaign Packaqa for Sima Prototypa Syatam 2. Solar Hot Watar 

IBM Fadaral Systama Div. , Huntavilla, A1 

Avail :MTISr OOE/MASA/CR-150521 p. 112 Oac. 1977 

Thia raport ia a collaction of documanta and drawinga that daacriba a aolar hot watar 
syatam. Tha nacaaaary information to avaloata tha daaign and with information aufficiant 
to aaaambla a aimilar ayatam ia praaantad. Tha Intamational Buainaaa Machinaa Corporation 
davalopad Prototypa Syatam 2, aolar hot watar for uaa in a aingla-family dwalling. Tha 
ayatam haa baan inatallad in building numbar 20, which ia a aingla* family raaidanca on tha 
grounda of tha vatarana* Adminiatration Hoapital at Togua, Maina* It conaiata of tha 
following subayttama: collactor# storaga, anargy transport, and control. It ia a daaign 

with widaapraad application potantial with only slight adjustmanta nacaaaary in ayatam 
Sira. 


ST79 30149 Taking tha Guaaswork out of Solar jobs 
Daaign Engng. J. V 229 No. 1 p. 53,54 

Ona of tha problama of buying a solar hot watar haating aystw ia sizing. 

Manufacturars of solar watar haating aquipmant ara improving thair afficiancy. Taco, Inc , 
for axaopla, producad a singla unit including all valvas, controls, and circulators. Tha 
Taco unit includes a haat axchangar that oparataa afficiantly avan in periods of marginal 
sunlight. Taco's solar system module la completely prewired and prapipad. Supply and two 
sensors ara tha only additimial componants needed. Tha standard unit adequately handles a 
raaidantial load. Tha modulatad syatam raq^raa only the calculatim of piping. Storage 
tanks ara purchased separately. Taco supplies inatallation and operating instructions 
with thair units. 


ST79 30150 Technical Status Report no. 1, March 15-May 15,1978 

McColl*Wada, Inc., Branford, CT 
Avail:NTIS, COO-4400-7 p.6 1978 

Tha objective is to develop a coammrcial demonstration project for an air solar 
heating and hot water system. Problems and solutions for rock bad storage ara ravie%fad 
briefly. 


ST79 30151 Thermal Collaction Devices; Principles and Applications of Solar Energy 

Ann Arbor Science Publishers, Inc., Ann Arbor, MI 
ISBN 0-250-40247-5 p. 31-56 1978 $15 

The various types, applications, and configurations of concentrating and 
nonconcentrating solar collectors are described. Nonconcentrating flat-plate collectors 
must incorporate an absorber surface, a heat transfer interface/ fluid passage, glazing, 
insolation, and a protective casing. Flat-plate collectors may be constructed of copper, 
aluminum, galvanized steel, or plastic coated with black paint or a selective surface; 
heat absorption configurations include the trickle-type, tube, and sheet type, the 
integral fluid passage type, or the sandwich type absorber plate. The heat absorption 
medium may be either air or fluid such as water or anti- freeze solutions. Evacuated txibe- 
type collectors are iXble to perform at higher operating temperatures than flat-plate 
collectors because they are able to collect diffusa and reflected light, as well as direct. 
Concentrating collectors employ refraction lenses or reflecting surfaces which concentrate 
the radiation on an a/jsorbing focal point; various configurations of concentrating 
collectors have been developed « 
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ST79 30152 ThtCT^l P#rfor— nc€ yd Bconoaic» of Solar Space and Hot Waf r S<atinq Syt<a 
on Long I«l*nd/ H<v York 

Brookhav^n Mat'l Lnb.# Opton, MY 
KSEA Syvp- » SBOolf Rtpublic of Koroa 

AvaU:MTIS. BHL«24665, CONF*780752«1 p. 28 July 1978 

A practical Mthod for daaignlng solar spaca and watar hasting systams, callad tha 
F^Chart Mathodf is dascribad with tha rasults calculated for Long Island « New York. Tha 
solar heating systems to be eonsidarad consist of a solar collector which uses either 
liquid or air« an energy storage which can be either a water tank or a pebble bed, and an 
ausUliary energy source which supplies heat when solar energy is not available. Solar 
heated water from storage can be used either for space heating or for preheating the 
domstic hot water. The results of the F^Chart analysis can simply be expressed as 
follows: for the thermal performance, annual load fraction supplied by solar energy 

versus collectors and for the econwic performance, life cycle coat versus collector area. 


ST79 30153 Thermal Solar Energy Applications: Principles and Applications of Solar Energy 

Ann Arbor Science Publishers, Inc., Ann Arbor, MI 
ISBN 0-250-40247-5 p. 57-79 1978 $15 

A review of the various applications and systems of thermal solar energy is presented. 
For the heating of building, solar energy systems require collection elements, storage 
elements, a heat distribution system, and an auxiliary heat source as a backup. Beating 
systems may utilize air as the beat transfer medium or may be hydronic systems utilizing 
water or antifreeze solutions; instrumentation systems for controlling beating systems are 
described. Absorption cooling systems such as lithium bromide or amonia absorption 
cycles utilize the heat from solar collectors to cool buildings. Thermal solar energy may 
also be applied to the heating of domestic hot water; a typical solar hot %rater system is 
reproduced. Solar energy has been used to power pumps for the irrigation of crops and 
several test sites utilizing solar irrigation are described. Systems generating 
electricity from soler energy include power towers, heliostats, and thermal storage liquids 
liquids or solids; these systems are currently under investigation by several companies. 


ST79 30154 $30 Solar Setup Heats a 30* x 40* Workshop for Five Hours or More Every Sunny 

winter iSey ~ 

Mother Earth News Mo. 48 p. 125-128 Mov.-Dec. 1977 

A do-it-yourself project involving the construction of a solar collector is 
described. The low cost of the collector was achieved by using inexpensive plastic film, 
using the south wall of the workshop for the back of the collector, not building any heat 
storage into the design and by using available materials. The only upkeep of the system 
involves the power supply for the blower and replacing the plastic film every two years. 


ST79 30155 Your Guide to Good Shelter; How to Plan, Build, or Convert for Energy 
Conservatxon 

Prentice-Hall Co., Reston, VA 

ISBN 0-87909-963-1 p. 251 1978 $12.95 

The authors claim to have used an astonishing 46 percent less energy than other 
comparable honm% in their area when building their own energy efficient home. Filled with 
proven inflation fighting energy saving tips and techniques, the book shows how to 
conserve energy and save money. Emphasizing conservation and practicality, this book 
guides the process of planning and building your own home or converting your present home 
in a step-by-step manner. A well-designed home should be structurally sound, functional, 
aestu'ietic, livable, and most importantly, affordable. It is felt this book will help 
achieve all these qualities and more. It shows how to plan a home that meets the family's 
needs; employs an energy efficient design, including solar ener^; and incorporates 
secur:^ty, health, and safety features. The book shows prospective home owners how to cope 
with inflation and overcome energy problems. 


ST79 30156 Solar Heat Easily Measured 
Abel, K. 

Fachhochschule Luebeck, Germany, F.R. 

Elektr. Snerg. Tech. V 22 Mo. 5 p. 241-242 Oct. 1977 in German 

The basic principle of measurement of the heat transported to the heat exchanger is 
explained. Also, the efficiency of a collector is discussed. 


53 




30161 


ST79 30157 Solar Energy for Bcmm^i An Annotafd Bibliography 
Aitkaa, D.tf. 

Sunworld No. 3 p. 23*28 Fab. 1977 

This bibliography Incladaa 43 rafarancas on various aspacts of solar anargy for h< 
usa. An abstract Is includad with aach rafaranca. 


ST79 30158 Bapariswttts in Solar Spaca Hasting and Cooling for Hodarataly Insolatad 
Ragions 

Aranovitch# B.; La Dat, H«; Rounangous# C. 

Sun: NanJcind's Futura Sourea of Enargy, Proc. of Int. Solar Bnargy Congr. 

Pargaaon Prassi Inc., p. 1378*1386 Elasford, Mt 
A79*17464 V 3 Jan. 16*21, 1978 Naw Oalhi, India 

A solar laboratory has baan constructad spacifically for intarconparisons batwaan 
diffarant solar ha sting and cooling systass undar Europaan insolation conditions. Various 
taehniquas for incxaasing solar systaa parfonanca ara dascribad, including high*afficiancy 
collactors with salactiva surfacas, honaycomb structuras, and v*ccrrugations , along with 
low oparating tai^>araturas , saasonal storaga, or coabinad hasting and cooling systaas in 
ordar to assura yaar*round utilization of tha systaa. A nodal based on monthly averages 
is used to extrapolate results to other cliaatic conditions or. to perform parametric 
optimizations. 


ST79 30159 Heat Pump 

Bild^Niss. V 15 No. 1 p. 66-76 Jan. 1978 In German 

After a brief explanation of why there is only a saall chance in the Federal Republic 
of Germany for space heating only by solar energy using solar cells or collectors, the 
importance of using heat puaps is pointed out ty means of some examples. Among others, 
the Junhars *Tri therm Bouse” is described, where solar collectors, heat pump, and 
suppleaentary heating system ara being operated jointly, controll^ by a computer. Apart 
from improvements of the collector efficiency gained by using heat pumps, air, soil, and 
ground water can be used as suppleaentary heat sources, so that thermal requirements of a 
house can be covered completely at 83 percent of all days during the heating period. 


ST79 30160 Annual Collection and Storage of Solar Energy for the Heating of Buildings 

Beard, J.T.; lachetta, F.A. ? Lilleleht, L.O.; Ouvall, M.O.; Oirhan, L.A. Jr. ; Dickey, J.W. 
Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress 

Pergamon Press, Inc., Slmsford, MY, ERDA-supp'd research p. 1060-1066 
A79-17415 Jan. 16-21, 1978 New Delhi, India V 2 

Results are presented of the first year's operation of a new system for year-round 
collection and storage of solar heated water for heating of buildings at the University of 
Virginia. The system is composed of an energy storage subsystem which stores hot water in 
an undergrctmd pool, and of a solar collector subsystem which acts not only to collect 
solar energy throughout the year but also to limit the evaporative and convective heat 
losses from the storage system. System temperatures and rates of energy gain and loss are 
presented for the system operated in an energy collection mode. Thermal performance 
results are presented illustrating the efficiency of the solar collector under summer 
conditions (without a reflector) and winter conditions (with assistance from a vertical 
reflector) - Analog and digital models were used to determine the influence of various 
design modifications for improved collection and storage system performance. 


ST79 30161 Ingenuity and Experiment are Needed to Advance Solar Cooling 
Beckman, W.A. 

Univ. of Wisconsin, Madison, WI 
Sunworld No. 6 ?. 2-6 Nov. 1977 

The author examines various solar cooling systems and points out some of the 
operational problems that must be solved if solar cooling is to used extensively. 
Absorption cooling systems, liqxxid desiccant systems, solid desiccant systems, and 
Rankine cycle powered cooling are discussed. 
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9T79 30X62 Loii^Cost Electronic Sol4r Energy Control 

BXad«, R.A.; Small, C.T. 

Onlv. of Colorado, Colorado Springs, CO 

Am. J« Phys. V 46 So. 8 p. 863-864 Aug. 1978 

A siffipls, inexpsnsivc diffsrsntial thsnaostat circuit, for uss with a solar hasting 
system, is dascribad. 


ST79 30163 Collactor Typas and Thair Diffarant Constructional Charactaristics 
Bossal, U. 

Dautscha Forschungs und Varsuchsanstalt fuar Luft und Raumfahrt E.V. , Goattingan, Oaxmany, F.R. 
Sanit.-Haizungstach. Mo. 10 p. 628-631 1976 In Gaman 

Thraa coi^ponants form ths eora of avary solar hasting plant: tha collactor which is 

the component coilacting tha haat, tha stora as a hast buffar and tha hasting systam which 
is tha haat amitting alamant. As an axaapla, undar floor hasting acts as tha hasting systam 
system. Tha problem of storage is not solved, while collactor davalopmant has just begun. 

In the interim phase, which will last for soma years yot, one will be able to combine them, 
without storage, with low-tamparatura heaters to form functional plants* 


ST79 30164 Inexpensive Solar Energy Utilisation in Human Settlements 
Bowen, A. 

Int. Symp * -Workshop on Solar Energy Cairo, Egypt June 16-22, 1978 
Symp. Lactiires Univ. of Miami Coral Gables, FL 
A79-16470 p. 499-561 

Several solar energy applications for use in or near houses are surveyed, and som 
simple air auid liquid solar collectors amd storage systems are described. Equipment 
required for applications such as cooking, drying, dehydration, distillation, and 
desalination is discussed, and tha use of solar energy to aid or accelerate bioconversion 
is ex 2 unined. Other topics include the solar sterilization of medical instruments, a 
passive icamaker, and passive heating or cooling. 


ST79 30165 Design Optimization for Solar Array of Multiple Collector Types 

Bradley, J.O.; Posner, 0.; Bingham, C.E. 

Annual Conf. on Energy, 4th Rolla, MO 
Proc. , Oniv. of Missouri, Rolla p. 25-37 
A79-14677 Oct. 11-13, 1977 

Methodology is presented for optimizing solar arrays used for heating fluids from 
ambient to elevated temperatures. The optimal array consists of the appropriate 
combination of available collector types which delivers the most energy pe;: dollar 
invested in the array. An example of optimization is presented and verified using 
computer simulation of numerous combinations of collector types. 


ST79 30166 Solar Energy Utilization for Water Heating and Space Heating 
Bimbreier, H. 

Brown, Boveri, und Cie A.G. , Heidelberg, Germany, F.R., Zentrales Forschungslabor 
Fi-Bau 7 11 Mo. 3 p. 23-25 1976 In German 

There are great differences in solar radiation at different latitudes in the course 
of a year, but in susansr, even temperate regions may dispose of nearly the same amount of 
energy as the equator regions— only , of course, for a shorter period of time. Therefore, 
solar energy may be of advantage also in Germ£uiy for cooling 2 md water heating during the 
warn season. 


ST79 30167 Thermic Diode Solar Panels for Space Heating 

Buckley, S. 

MIT , Cambridge , MA 

Solar Energy V 20 Me. 6 p. 495-503 1978 
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Panel operation ia diacussed and tberaic panels are coapared to otlier solar heating 
systems: air heating# water heating# active and passive. Residential and eoamsrcial 

applications are also discussed. The perfoxaance of thermic panels are cosqpared to 
conventional solar systems. Computer simulation of thermic panels in a residential apace 
heating application resulted in predictions of the percentage of solar heat provided by 
the panels. The predictions are compared to siioilar analyses of conventional solar 
systems. Zt is shown that thermic panels are compared to similar analyses of conventional 
solar systems. It is sho%m that thermic panels improve the economics of flat-'plate 
collectors by their modularity and simplicity. 


ST79 30168 Solar Hot Water Deaionstration Project 
Burnett# E.S. 

Aratex Services# Inc.# Encino# CA 

Solar Heating# Cooling Demo. Program Contractors* Rev., v 2# Papers 
C(^-771229-P2 p. 23-28 Dec. 5# 1977 New Orleans# LA 

A hot water preheating system for a laundry is described which include.^ a wastewater 
heat recovery subsystem and a 6500 ft^ flat-plate solar collector with a 12 #500- gallon 
fiberglass storage tank. The system ia designed to preheat approximately 60 #000 gallons 
a day of city water at a temperature from 70 and 80<^ P to between 125 and 1350 F. 


ST79 30169 Heat Pumps Could Inject Life Into Solar Energy 
Butler# P. 

Engineer; London# England V 245 No. 6329 p. 52# 54-55 July 14, 1977 

Prospects for the use of solar energy in Great Britain are discussed. The only 
economically feasible solar system is considered to be a solar assisted heat ptusp. One of 
the factors included in an econosiic assessmenc of the solar system Include the degree to 
which the house is insulated. Government incentives were suggested to increase solar 
consiimerlsm. Detailed calculations showed that solar collectors on small British houses 
were currently uneconomical. The most promising market for solar collectors is outside 
the domestic market . The lack of standardization of solar collectors also is a hindrance 
to public acceptance of solar. Heat gumpm with a coefficient of performance of 3:1 and 
giving a heat output of 3 kW for every kw of electricity are considered economically 
feasible, wind powered heat pumps are considered. Estimates of future heat pump use are 
as high as 30 percent of the domestic heating market. The United States is considered 
technically more advanced than Britain for many types of solar applications. Technology 
of solar cells in the United States as opposed to Britain is also discussed. 


ST79 30170 Some Experimental Investigations on solar Space Heating in Korea 
Cha , J . H . 

Sun: Mankind's Futtire Source of Energy; Proc. of Int. Solar Energy Congress 

Pergamon Press# Inc. Elmsford, NY 
A79-17470 p. 1446-1451 Jan. 16-21# 1978 

Experiments performed to examine the technical feasibility of liquid-type and air- 
type solar space heating systems in Korea are described. The liquid system resulted in a 
heating load capacity of up to 85 percent when the area between the solar collector unit 
and the heating space was the same. The air system was found to be very competitive with 
the liquid one in terms of performance and also favorable in terms of cost. 


ST79 30171 Solar Wall Performance 
cash, J. 

College of Tech., Dublin, Ireland 

Int. J. of Energy Res. V 2 No. 3 p. 229-245 July-Sept. 1978 

The basic solar wall consists of an opaque inner leaf and a transparent outer leaf. 
According to one-dimensional heat transfer theory the thermal behavior of the wall can be 
described using a wall thermal transmittance, a solar gain factor, and an environmental 
temperature. Tests on small units at Bolton Street, Dublin during the period April 3-13, 
1976 support the theo^. As well as test results, this paper includes radiation 
measurements made during the period. 
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ST79 30172 Proposals toy th# Production «d S#a»onal Storaqt of Hot WatT to H#at a City 

Cavallsrl. G.; FollgnOf G. 

Unlv. 01 Milano r .ano, Italy 

Solar finsrgy i9 No. 6 p. 677*683 1977 

Tt Is propc .^d to uss an artificial laKs, thsrmally Insulatsd in ths upper part only, 
to be filled during the spring, suBmer, and autuan with hot water at 98*^0 as a big storage 
of heat. Both the lake and the solar collectors should be placed in the mountains to 
exploit the low cost of the land and the hi^er solar radiation. To extract the maximum 
heat from the water# the aqueduct first feeds usual heaters, then in cascade# radiating 
panels# and finally# warm air conditioners equipped with a heat pump so that the 
discharged water is at 5^C. The design of the relevant moving ttibular boiler is presented. 


ST79 30173 Solar Heating 
Chant, R.£. 

Univ. of Manitoba# Winnipeg# Canada 

Applications of Solar Energy: Solar Energy Seminar# Saskatoon, Saskatchewan# Canada 

CONP-7603118 p. 48-64 March 26# 1976 

The advantages# equipment# and potential of the utilization of solar energy for space 
heating in Canada are discussed. The design and performance of typical solar heating 
systems are illustrated# and some heat storage materials are compared. 


ST79 30174 Evaluation of Matrix Soleu: Collector For Heating Air 

Clary, B.I,.; Morgan, R.G. 

Oklahoma State tJniv. , Stillwater, OR 
Solar Crop Drying Conf. Proc. Raleigh, NC 
COMF-770686 p. 44-66 June 30, 1977 

The results and validation of a simplified theoretical technique for predicting the 
perf'^rmanca of matrix absorbers for use in drying peanut pods are presented. Validation 
of the results were obtained from experimental teats conducted on laboratory models while 
drying farmers* stock peanut pods and by comparirg the simplified analysis with results 
of rigorous analyses available in the literature. Several assumptions were made to 
reduce mathematical relationships governing flow and heat transfer characteristics of the 
matrix sol 2 u: collector. It was assumed that axial and horizontal conduction through the 
nonmetallic porous bed could be neglected. The bed was assumed to be a gray nonscattering 
body and to have a constant absorption coefficient. The bed was considered to have a one- 
dimensional steady- state temperature distribution within an isotropic porous media. Only 
direct radiation effects were considered. However# diffuse radiation also contributes to 
solar radiation and can become significant in an overcast sky. 


ST79 30175 Lennox Reaches Back to Move Forward 
Consdorf# A.P. 

Appliance Mfg. p. 48-54 Nov. 1977 

In September of 1975# Lennox joined forces with Honeywell in the production and 
experimentation of solar collectors. While Lennox gains access to the technology from 
Honeywell's research and development of solar energy from the 1940* s# it contributes 
knowledge in the auxiliary heating system needed to accompany the collectors. Lennox 
began production nine months after the merger. They hope to streamline production by 
plating and etching the ^U>sorbers. Lennox plans to sell both residential and commercial 
systems. A job-related training pr'-gram is being offered for the dealers. The s. \rmate 
system has collectors capable of reaching temperatures of 18 5^ F to 215^ F. The systems 
are capable of space heating hot water and cooling. Tests conducted at the NASA-Lewis 
center showed the Lennox/Honeywell collector design to be the most efficient. 


ST79 30176 Enhancement of Intrinsic Solar Heating 
Conve rse , A • 0 . ; Kachadorian # J . 

Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress 

Pergamon Press# Elmsford# NY 

A79-17494 p. 1677-1680 V 3 Jan. 16-21, 1978 

The Green Mountain Homes "Solar Slab" building's thermal performance is summarized 
for the period October 1976 to May 1977. Descriptions of the building and monitoring and 
data processing procedures are also presented. The measured heat ^sss for this 117.5 mi^ 
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baildln^ vas 1.52 W/ni^«C of living tpaca including infiiolation# or 0.95 for purchatod 
anargy only. Thirty-aavan parcant of tha haating anargy cam from tha sun. Tha monthly 
avaraga of tha maximum daily tamparatura rangad from 22.1-23.3 c. Tha total cost of oil 
and alactricity for haating was $249. 


ST79 30177 Pumps in Solar Enargy Systama 
Cook, J.E. 

Domastic Engng., Haat Vont. V 230 No. 4 p. 46-47 Oct. 1977 

Tha quastion of whara pumps should ba includad in tha solar system is discussed. 

Only tha thamosiphon solar system does not use pumps. Other types of solar systems 
employ centrifugal water circtilation pumps. Pumps operate in the solar systems whan tha 
differential controller indicates that water or fluid in the outlet of the collector is 
hotter than tha water or fluid in tha storage tank. Most controllers turn off the pumps 
whan the temperature differential decreases to 2 to 3<^ f. The pump in the solar system 
may operate only a few minutas or as many as 12 hours per day. Pumps in the solar system 
should not ba mounted at tha highest point because of the likelihood of air entering. 
Ideally, the pump should ba located upstream from the solar collectors. Tha pumps should 
also ba placed in a dry environment, protected from wind, rain, and moisture. In 
selecting pumps for a fresh water open system, only stainless steel and brass should be 
used. Greater pump efficiency and adaptability is achieved with variable speed pumps. 

The water circulation pump should ba installed at least 3 feet below the top of the water 
in tha storage tank to maintain tha proper w^ ir pressure. For residential uses, pumps 
should ba selected that do not consume an am^ nt of electricity equal to more than one 
percent of the energy (BTUs) gained by the solar system. 


ST79 30178 Economics of Solar Heating and Cooling Systems 

Corcorar., W.L. 

EROA, Washington, D.C. 

ASHRAE J. V 20 No. 4 p. 47-50 April 1978 

Solar energy conversion tachnologies have been demonstrated but current use of the 
solar resource is hampered by a variety of economic and other barriers. The purpose of 
this paper is to outline the character of some of these barriers and indicate the progress 
made in reducing them. 


ST79 30179 High-Efficiency Solar Collectors For Flat Roofs, Part 1 
Dalhoff, W. ; Dohse, G.; Knippertz , H.J.; Timmerberg, C. 

Ikz Fachz. Sanit .-Heiz.-Klima V 32 No. 20 p. 120-124 Oct. 1977 In German 

Of the overall energy consumption in the Federal Republic of Germany, about 40 
percent is used for space hep ^ing and about 36 percent for hot water preparation and 
process heat. Here, solar radiation energy can contribute its share and thus, help to 
relieve petroleum as the main primary energy carrier. A survey of available solar 
radiation energy is followed by a description of the functional characteristics and solar 
collector .design. In this context, the installation of solar collectors on flat roofs is 
very important as there are a lot of flat-roofed buildings. In solar techniques, flat 
roofs offer a number of advantages: east-west orientation, as is required for steep 

roofs, not necessary; architectural advantages, no awkward reflection; easy assembly; etc. 
Model measurements on solar simulation equipmenc are reported. The measurements supplied 
basic data for the optimum design of collector-reflector systems. 


ST79 30180 High-Efficiency Solar Collectors for Flat Roofs, Part 2 

Oalhoff, W. ; Dohse, G. ; Knippertz, H.J.; Timznerberg , C. 

Ikz Fachz. Sanit. -Heiz.-Klima V 32 No. 21 p. 31-33,36 

Of the overall energy consumption in the Federal Republic of Germany, about 40 percent 
percent is used for space heating and about 36 percent for hot water preparation and 
process heat. Here, solar radiation energy can contribute its share and thus, help to 
relieve petroleum as the main primary energy carrier. A survey of available solar 
radiation energy is followed by a description of the functional characteristics and solar 
collector design. In this context, the installation of solar collectors on flat roofs is 
very important as there are a lot of flat-roofed buildings, in solar techniques, flat 
roofs offer a number of advantages: east-west orientation, as is required for steep roofs, 

is not necessary; architectural advantages; no awkward reflection; easy assembly; etc. 

Model measurements on solar simulation equipment are reported. The measurements supplied 
basic data for the optimum design of collector-reflector systems. 
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ST79 30X81 Hiqh**Bfficitncy SoXar ColXtctors tor Flat RoQf«> Part 3 
Oalhofff W*; Oohaa# G.; Knippartz, H.J.; TioBotrbarg , C. 

Ikz Pachz. Sanit.«Haiz*-Klina V 32 No* 22 p, 44,46 Nov. 1977 In Garman 

Of tha ovirall anargy eonsunption In tha Padaral RapubXic of Gamany, about 40 
par cant la uaad for apaca haating and about 36 pareant for hot watar praparation and 
procaaa haat. Hara^ aoXar radiation anargy can oontributa ita ahara and thus, halp to 
raXiava patroXaum aa tha main primary anargy carriar. A aurvay of avaiXabXa aol&r 
radiation anargy ia foXlowad by a dlaacription of tha functional charactariat^ca and 
aoXar coXXactor daaign* Xn thia contaxt# tha inataXXation of aoXar coXXactors on flat 
roofs ia vary important aa thara ara a lot of fXat-roofad buiXdinga. In solar tachniquaa, 
fli>t roof a of far a nuabar of advantagaa; aaat-waat orientation, aa ia raquirau for staap 
rocfa» ia not nacaaaary; architactural advantages; no awkward reflection; easy aasanbly, 
%t 2 * Modal maasuramants on solar simulation equipment ara reported. Tha maaauramanta 
supplied basic data for the optimum design of collector- reflector systems. 


ST79 30182 Solar Connection 
Deal , D . w. 

Altamativa Sources Energy No. 20 p. 13-17 March 1976 

Domestic solar applications are examined for the home. This includes a .raaarvoir/ 
solar oven, parabolic collector, solar umbrella, and a flat-plate collector. Tha 
reservoir was constructed and found to have a heat loss of 3:1 as compared to an insulated 
one. Verification of the thermosiphon principle indicated that tha watar particle made 
one complete cycle each 14 minutes* A solar oven was constructed with a reflector and 
bimetallic thermomatar to check the temperature . On a typical day, the oven produces air 
tamparaturas of 17So F in an hour and heated watar to 1130 f in an hour. Tha solar 
umbrella attained temperatures of 25^0 to 56^C. The flat-plate collector had the best 
capacities for heating watar in an hour. It was 16 percent more efficient than tha 
parabolic collector. A list of references for general solar energy information is 
included. 


ST79 30183 Solar Energy For Health Care 
Downey, G.W. 

Modem Healthcare p. 18-26 Oct. 1975 

Tha potential advantagaa of using solar energy for domestic >c watar and space 
conditioning in health care facilities ara discussed at some length. 


ST79 30184 Design of Active Solar Heating Systems 
Duffie, J.A«; Beckman, W.A. 

Inst, of Gas Tech., Symp. on Energy From the Sun Chicago, IL 
A79- 15860 Paper, 33 p. April 3-7, 1978 

Active solar heating systems to supplement good structural design and passive 
techniques are discussed. Topics include descriptions of some solar heating systems, 
simulation methods for designing these systems, design of standard configuration systems 
by use of "short-cut" design methods, and economic criteria and methods for evaluating 
solar energy systems. Weather data and collector performance parameters are considered, 
and the use of F-charts is explained. 


ST79 30185 Air Heating Collectors, Simplified 
Elwood, L.A. 

Alternative Energy Sources No. 32 p« 21-23 June 1978 

Simple solar air heaters suitable for do-it-yourself construction are reviewed. 
Innovative solar absorber materials are discussed and some reference papers are mentioned. 


ST79 30186 Theoretical Basis and Design for a Residential Size Solar Powered Ammonia- 
Water Absorption Air Conditioning system n - 

Farber, E.A.; Morrison, C.A.; Xngley, H.A.; Shearer, D.N. 

Sun; Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress 
Pergamon Press, Inc., Elmsford, NY 
A79-17479 p. 1535-1540 Jan. 16-21,1978 V 3 

No abstract available. 


New Delhi, India 


30191 


ST79 30187 Effect Of Sol« Buildinq> on FtaJc Load 

FtldAtn/ S.I.*; Wirtthaftor# R* ; Watslar, S. 

Ruaaal Saga Foundation* Naw York* KY 

Elactr. world V 189 No. 6 p. 150-^152 March 15* 1978 

Tha aanaltivity ot utility load curvaa to solar dasign* according to thasa authors* 
is fairly high. Bacausa of tha variations in aahiant waathar conditions* no ganaral 
statamant can ba mada ragarding tha impact of solar hasting and cooling on alactric 
utility load curvas. Waathar* tha utilitias* ganaration mix and load curvas* and solar 
building dasigns datannina solar impact on damand lavals. 


ST79 30188 Effact of Off-South Orientation on tha Parformanca of Flat-Plata «olar 

golliaor s 

Falska* J.o. 

MXT* Caabridga* MA 

Solar Energy V 20 Ho. 1 p. 29-36 1978 

This study invastigatas tha collactor parformanca and optimum tilt cm functions of 
tha off-south angle* collnction tanqparatura * number of glass covers* and tha relative 
amounts of diract and diffusa radiation. It was found that tha yearly energy collection for 
for a given collactor tilt ia Insanaitiva to tha off-aouth angle and that* In soma caaaa* 
it actually improvaa with increasing azimuthal angle. It was also found that for a given 
azimuthal angle* an optimum collactor tilt exists whict* between 3 and 10^ laze than the 
latitude. Calculations were based on Haw York City «';eathar. 


ST79 30189 Solar Contracting Raguisitas for Roofing 
Field* R. 

EROA Office of Internal Review* Washington* O.C. 

RIBA J. V 54 Ho. 5 p. 10-14 May 1977 

In order tc sail solar systems* it is necessary to ba able to calculate storage area* 
dasign crigaria* and tha payback period. Prior to the installation of tha solar system* 
insulation* and o^er energy conservation maaeurea should be taken. The collector should 
face southwest or south and ba unshaded. A wall-insulated tank is necessary for a water 
system. The advantages of air and liquid systras for variotie uses are described. 
Installation is described with an amphasis on good flashing and sealing practices for the 
various pipework connections. Maintsnanca of tha collectors varies according to the 
area. When the roofer decider to reroof a house with solar collectors* he should take 
the following precautions: remove the collectors during the job to reduce breakage; 

and (2) tape any open pipaa u xeep debris from entering the solar systsms. Restsrilization 
of the water system is reqv rad as well as roofing and sealing around the pipes. 


ST79 30190 Controls for Heat Reclaim With Thermal Storage Coupled With Solar Heating 
Filson, F.E.Jr. 

Am. Soc. of Heating* Refrig.* and Air Cond. Engnrs. Annual Mtg* Albuquerque* HM 
A5HRAE Trans. V 84 Pt. 2 p. 381-386 June 25-29* 1978 A79-16421: 

The paper describes a field-erectable heat pua^ system of chilled water type with an 
automatic temperature control system which uses three-wny bypass or diverting valves* heat 
sensors* limit controls* and thermostats. By the Installation of a solar system* 
convertor* circulating pump* and a cloeed-ioop syeter* it is possibls to add adrUtional 
tank temperaturss to the system. Diagrams illustrating different system confi jvrations 
are presented. 


ST79 30191 Solar Energy in the United Kingdom 
Flack* D. 

Bldg. Serv. Bngng. v 44 Ho. 5 p. A16-A18 Aug. 1976 

It is argued that with current technology solar her^ting of homes in the Cnitsd 
Kingdom has no future unless there can be developed a cheap, reasonably efficient 
collector system costing between 1/5 and 1/10 of current systems* plus a cheap storage 
system with minimum storage capacity of about one week. Economic arguments are presented 
demonstrating that cheap collector systems are necessary to compete with fossil fuels, and 
without the storage systems* solar systems will be absolute nonetarters in the days of 
nuclear/electrical energy. Alternative applications are considered for solar energy such 
as swimming pool heating and refrigeration. 
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ST79 30192 Will 4 Solar Hop# 8av You Moh^v ? 

Prutkini R* 

3ci«Act 0l9«st, Chicago, XL V 82 No. S p. 70*71 Nov. 1977 

Tha author baliav^.? that a tolar tyttam will not sav# monay and tha thraa main 
raaaona art inaulatio^^.. ^«iitial cotta, and annual aavingt. Tha author points out that by 
apanding two to thraa ^^rcant of tha construction costs for insulation, tha homaownar can 
sava up to 50 parcant of tha homa hasting bills, k tolar systam costing from $7000 to 
$10,000 will only sava an additional 20 parcant of tha anargy bill, k tolar systam for 
domastie hot watar is considarad axpansiva, avan by ordinary standards. Tha rata structure 
of tha fual donpanias allows for largs fual consumptiou at fairly chaap ratss* Tha author 
faals that until anargy is no longer priced as a conoodity, solar anargy systems will not 
be economically feasible. 


ST79 30193 S olar Heating of Buildings 
Oiaswala, S.K. 

Xnd. Bldg. V 2 p. 33*38 Dec. 1954 
No abstract available* 


ST79 30194 Metal Hydride Solar Heat Pump and Power Systam/HYCSOS 
Gorman, R.; Morits, P.S* 

AIAA and Arizona Solar Energy Rat. Commission, Conf. on Solar Energy Tech. Status 
Avail :AXAA, A79*13863 Phoenix, AZ Nov. 27*29, 1978 7 p. 

Tha report presents tha design, performance, and cost of a solar powered metal 
hydride heat pump and power system for use on a residence. Tha system design, which is 
limited by heat transfer, is optimized via an iterative computer program* Tha design 
process starts with optimising tha thermal transport properties of tha hydride bad heat 
exchanger, than traces temperatures and pressures through tha operating cycles. Tha 
coefficient of performance (COP) of tha overall system is then determined from the thermal 
losses due to cycling tha hydride bads and due to the auxiliary power consumed by freon 
pumps and air moving fans. Tha system, using high* temperature solar collector input at 
210 to 280^ F, provides heating with a COP of approximately 1.0 and cooling with a COP of 
approximately 0.6, and electrical power during spring and fall, all for a cost comparable 
to a solar absorption cooler. 


ST79 30195 Solar Collector Storage Panel 
Graham, L.; Sties, J. 

Am. Soc. of Mach. Engnrs., Winter Annv^al san Francisco, CA 

Avail:AIAA, A79-19844 Dec. 10*15, 19/8 9 

Tha solar collector storage panel it described. This rotating passive heating system 
combines thermal storage and insulation in a panel which resetnbles a large flat shutter or 
Venetian blind. Materials that melt at temperatures slightly above room temperature are 
used for thermal energy storage. The panels are placed directly behind a window and 
within a room to be heated, and the procedures for controlling heat loss and room 
temperature by rotating, opening, and closing the panels are described. Test results for 
prototype panels and prelimina.ry results of computer siarulation are considered. 


ST79 30196 You Can Build NASA*s I,ow*Cost Solar Heating System 
Gross, G. 

Popular Science V 212 No. 2 p. 106*108 Feb. 1978 

Information is presented concerning the general specifications, rASterials, and cost 
for a solar space heating system designed by NASA for use in homes as a supplement to 
existing heating systems. 


ST79 30197 Optimum Insulation With ^ ntstnal and Solar Heat Gains 
Hagen , D « L . 

Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress 

Pergamon Prsss, Inc., Elmsford, NY; Res. supped by Univ. of Minnesota 
Avail;AXAA, A79*17490 Jan. 16-21, 1978 New Delhi, India p. 1657*1661 
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A g«nftraliz«d d»gr«« day aothod is davaloped which includes internal and solar heat 
gains by sieans of a variable balance temperature. This requires only the expected solar 
energy and the neans and standard deviations of the temperatures through the year. 
Equations for the optiaial insulation are formulated which fully incorporate sol^ 
collectors by the F*chart method. Simpler equations which retain the gross effects are 
also developed* Sconosiic optimums are similar to conventional calculations, but two to 
three times greater than typical installations. Auxiliary energy use, however, may . 
half or less than that expected rr^m conventional calculations. Energetic optimums are 
more than double ciirrent economic optimums. Equations for optimal collector area are 
appendixed. 


ST79 30198 Solar Thermal Systems in the Milking Parlor 

Hayden, M.B.; inompscn, P.O. 

Genet and Kanage Lab., Beltsville, MD 

PiS'£ Winter Mtg., Chicago, IL Dec. 13, 1977 

ASAE Tech. Paper no. 77-3539 p. 1-20 

A full-scale solar heating system is now in operation at the eSDA's milking parlor in 
Beltsville, Maryland. Proper application of current technology using easily available 
components and materials has been shown to significantly reduces energy demands upon 
conventional energy sources in the milking parlor, which is characterised by large and 
uniform energy expenditures. Roof-mounted solar collector panels convert sunlight to 
thermal energy, stored as temperature increase of water in an outside tank, this energy 
is utilized to preheat well water supplied to supplemental electric water heating, and to 
aid in space heating in the milking pit area via floor or baseboard plate heaters and/or 
fan coil units. Additional energy is received from water warmed by the refrigeration 
condensers for the bulk milk tank cooling system. An extensive core of data has been 
accumulated on both system performance and cn material durability. 


ST79 30199 A Solar Energy System with a Dual-Source Heat Pump and Long-Term Storage 
Hewitt, E.; Raman, K. 

Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress V I 

Pergamon Press, Inc. Blmsford, HY 

Avail:AIAA, A79-17312 Jan. 16-21, 1978 New Delhi, India p. 463-470b 

The performance and economics of a solar energy system with a dual-source heat pump 
and long-term storage 2 u:e discussed. Elesults are presented for the collector and storage 
sizing, and the variation of the life cycle costs as a fwction of the various system 
paraxoeters. The special role of the collector performance and the price of electricity 
in determining the optimum range of collector and storage sizing are pointed out. The 
advantages of the type of solar- assisted system considered here are summarized. 


ST79 30200 Heattube, A Universal Electrical SoI^l^ Heat Equipment For Building, Community, 
AqrlculturAl Purposes — - _ ^ . 

Hoom-Fren^, D. 

Sun: Mankind's Future Source of Energy, Proc. of tiie Int. Solar Energy Congr., V 3 

Pergamon Press, Inc. Blmsford, NY 

Avail lAIAAp A79-17473 p. 1456-1469 Jan. 16-21, 1978 New Delhi, India 

The design and principle of operation of a solar heac tube system for spa^e heating 
are described. The tiobe is plastic, contains an electrical resistance element, and has a 
black semiconductor coating; the tube is a black body which absorbs solar radiant energy 
leading to an increase in the temperature of the water circulating through che txibe. 


ST79 30201 NMSU: Casa Del Sol of the Future 

Horak, H.L* 

New Mexico State Univ., Las Cruces, NM 

23rd lES Annual Tech. Mtg. and Expo.: Environ- Tech. *77 Los. Angeles, CA 

CONF-770415 ?. 151-156 April 24, 1977 

A solar heated and cooled experimental residence has been built on the campus of New 
Mexico State University. The house is of energy conserving design, of southwestern 
architectural style, and has an integrated solar system. A computer '*odel has been 
developed for the thermal performance of the house and solar system^ It is composed of 
two basic parts, a house load and a mechanical system heat balance section. The load 
section determines the heat conduction through the walls and roof using a one-dimensional 
transient finite different technique. The interior heat, infiltration, and filter loads 
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are calculated frcn empirical relations. The load imposed by incident sunlight on any of 
the outside surfaces of the house is determined by a separate subprogram. The mechanical 
system model solves heat balance equations for each component of the solar system 
simultaneously. This is accomplished for each time increment and uses a Runge-Kutta 
integration technique. A comparison has been made of the operational predictions of the 
analytical model with the actual design that was developed and built. The existing system 
was designed based on typical engineering. The model study indicates that the existing 
system was sized well at very nearly the optimum for this c lima to logical region. 


ST79 30202 Performance Comparison Between Flat^Plate and Moderately Concentrating 
Solar Enerw CoIlect^s ^ 

Howell# J.R- ; Banni.rot# R.B.; Elliott# D.G.; Beber, J. 

Univ. of Houston# Houston, TX 

J. Energy VI Ho. 6 p. 329-339 Nov. -Dec. 1977 

The object of this «rork has been to evaluate the potential of trapezoidal grooves as 
thermal energy collectors. In particular # can they outperform a "comparable* flat-plate 
collector. It is apparent that an advantage can be established for the grooved collector 
if both the following criteria are met: (l)a large fraction of the insolation entering 

the groove's aperture must strike the thermal energy collectors at the base of the groove; 
and (2) a significant reduction in thermal exsergy loss from the receiver must be realized. 
The work discussed represents the first step in analyzing the groove's success in meeting 
the second criterion. 


ST79 30203 Solar Heat Pump Systems: An Analysis 

Hurley, J.P. 

Solar Heat. cool. V 3 No. 3 p. 21-25 June 1978 

A brief review of the heat pump system is given. The use of a solar-assisted heat 
pump and the *ise of a heat pump assisted solar heating system are discussed. Both systems 
employ the use of a swimming pool. 


ST79 30204 Solar Eccnomics Comes Home 
Hyman, M.Jr. 

Solar Heat Corp., Arlington, MA 

Tech. Review V 80 No. 4 p. 29-35 Feb. 1978 

The sun can supply most of the heat needed by a home through the long New England 
winter, but costa are high. The author includes a diagram of the solar heating system 
that was used* 


ST79 30205 Conditions For Solar Heating Systems in Sweden 
Isfaelt, E. 

KTB# Stockholm, Sweden 

Tek. Medd. V 3 No. 1 p. 102-111 1975 In Swedish 

The solar energy at ground level in Sweden i estimated to 1000 kHh/m^, year. For 
heating of buildings by solar energy, solar colx«r ;.ors with direct heating of water has 
been found most suitable. Tables are given show* r ^ the solar energy absorbed by a plane 
solar collector in different points of the compass and against a horizontal plane in 
Stockholm. The requirement of heat for an ordinary house has been compared to the 
available solar f^ergy. For the whole ymar it was found that the energy is sufficient but 
for middle and north Sweden, stored heat has to be used approximately from October to 
March. 


ST79 30206 Result of Cooling Operation of Yazaki Experimental Solar House "One" 
Ishibashi, T. 

Yazaki Buhin Co*. Umeda, Japan 

Solar £ner^ V 21 No. 1 p. 11-16 1978 

The author stresses that one of the important factors for designing solar houses is 
to examine the most economic combination which is called optimum design between solar 
collector ^rea and storage volume for the required energy demand. The result of 
experimentation described gives the fundamental data for completing the computer 
simulation program that is effectively usable for designing a solar house. 
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ST79 30207 Bafriqsraf d Solar Haatinq 
Jonas# R«; Ottavlano# V.B. 

Doaastic Engng.# Haat Vant. V 230 No. 4 p. 48*51 Oct. 1977 

Tha usa of solar collactors is discussad in conjunction with, a watar-coolad haat pump. 
Tha cost of tha installad systam is around $1600. Fe%rer square feat of collector space 
are rtaadad since tha ambient tamparatura is utilized. Lower collector temperatures remove 
tha need for glazing resulting in reduced reradiation losses; * Systems were installed in 
Dallas and Denver. In Denver# tha solar system had a booster coil added, bringing tha 
total cost of the systam up to $2200. This systam was usable for commercial purposes 
where the water is heated to a temperature of 120° F or less. Expected performance charts 
are included for the Dallas and Denver locations. The total solar contributions for the 
two locales are also indicated in a chart. 


ST79 30208 Space Heating With Solar All*Air Systems; CSU Solar House II 
Karaki# S«; l#oef# G.O.G.; Armstrong# P.R. 

Sun: Nanicind*s Future Source of Energy; Proc. of Int. Solar Energy Congress 

Pergasnn Press# Inc. Blmsford# NY Res supp'd by US DOE and Sheet Metal# Air Cond. Industry 
Avail:AIAA# A79-17467 p. 1398*1402 Jan. 16-21, 1978 New Delhi, India 

Solar House II at Colorado State University is provided with a system comprising a 
68.4 m^ double-glazed, nonselective solar air heater; a 16 . 5*metric*ton pebble-bed heat 
storage bin; a solar hot water heat transfer coil; auxiliary natural gas heaters for space 
heating and hot water; an air distribution system; an evaporative cooler; an automatic 
control system; and fully instr\uiented data recording equipment. During the partial 
1975*1976 heating season, the system provided 35,500 MJ of heat from the solar system, 
which was 71 percent of the total load for the period recorded. During the heating season 
from November 3# 1976 through May 16, 1977, the system provided 50,600 MJ of heat, which 
was 73 percent of the total load. 


ST79 30209 A Thermic Controller for a Thermic Diode Solar Panel 

Khandani, Buckley, S.B. 

ASME, Winter Annual Mtg. San Francisco, CA 
AvailtAIAA, A75-19841 6 p. Dec. 10-15, 1978 

The purpose of the stxidy was to design a thermic controller using stored heat to warm 
the interior of the buildings. The controller operates to maintain the interior 
temperature of the building at an arbitrary set point. The controller design was 
theoretically investigated and modeled; a computer siimilation verified the theoretical 
model. An experimental model was built which simulated the actual building heating 
situation. The experimental model verified the assumption of the theoretical analysis. 

The accuracy of the controller allowed the simulated building's tes^rature to be held 
within i 30 F of the desired set point. 


ST79 30210 Goosebrook; Solar is Ready When You Are 

Kassler, H.; Daprato, R. 

Total Environ. Action 

Solar Age V 2 No. 12 p. 20-27 Dec. 1977 

The public's attitudes toward solar energy and conservation can be witnessed in the 
popularity and success of the solar heating development operations in Goosebrook# New 
Hampshire, and Helmet, California. In .Goosebrook, a house that was designed to combine 
solar powar, energy conservation# and use of as few nonrenewaible resources as possible, 
received federal funding and was sold in just four day. In Helmet, homes designed to 
utilize solar space amd water heating were readily accepted by am interested public and 
eager home buyers. The design, financing, and construction of the Goosebrook house and 
the engineering, installation, and financing problems of Helmet are detailed. 


ST79 30211 Tinkering With Sunshine 
Kidder, T. 

Atl. Mon. p. 70-83 Oct. 1977 

Some of the outstanding people in the field of solar energy and general energy 
conservation are discussed. Examples of people upgrading the current solar technology are 
given. A survey of people manufacturing and inventing new equipment for solar systems, 
photovoltaic, technology, and costs are also mentioned. Wind energy and wind equipment, 
as well as the people interested in this field are also discussed. 
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ST79 30212 Solar H#>tinq Prfox.nmca of thm Toshiba Solar Eonmm No. 1 

Kolsumi# H.; Xawada, Yw NurasaJci.* H.; Itoh, T.; Matsui, K. 

Sun: HanJcind's Future Source of Energy; Proc. of Int. Solar Energy Congress 

Pexganon Press, Inc. Elasford, HY 

Avail:AIAA, A79-17465 p. 1387-1392 Jan. 16-21, 1978 New Delhi, India 

Toshiba Solar House No. 1 is a two-story prefabricated residence, which was completed 
in October 1975 in Kawasaki, with a solar air heating system including a 48 m2 air heating 
collector roof, a 17- ton rock bed thermal storage, and a forced air distribution system, 
in addition to a solar water heating system for hot water supply. In order to ascertain 
the feasibility of using the present solar heating systems, practical living tests were 
performed during the heating season of 1975-1976, with a successful high heating 
performance. 


ST79 30213 Construction and Profitableness of Solar Auxiliary Devices in Existing Heating 
gystems, >art 1 

Krinninger, H. 

Fachhochschttle Nuenchen, Germany, P.R. , Fachbereich Versorgungstechnik 
Sanit.-Heirungstech. V 42 No. 10 p. 805-809 Oct. 1977 In German 

The possible use of solar energy for industrial water preparation and room heating 
with resulting fuel savings of up to 50 percent has already been successfully tested in a 
series of new systems. The inclusion of solar auxiliary devices in existing heating 
systems is a different matter. Bow present heating systems can be equipped with solar 
auxiliary devices and how econ^sical such devices are is investigated. 


ST79 30214 Construction and Profitableness of Solar Auxiliary Devices in Existing Heating 
Systems, gart 2 ^ ^ 

Krinninger, a. 

Fachhochschule Muenchea, Fachbereich Versorgungstechnik, Germany, F.R. 

Sanit.-Heizungstech. V 42 No. 11 p. 905-910 Nov. 1977 In German 

The possible use of solar energy for industrial water preparation and room heating 
saving fuel up to 50 percent has been successfully tested in a series of new systems. The 
inclusion of solar auxiliary devices in existing heating systems is a different matter. 

How present heating systems may be equipped with solar auxiliary devices and how economical 
this auxiliary equipment is is investigated. Part 1 dealt with fundamentals for 
calculation; Part 2 deals with systems tested. 


3T79 30215 System Circuits for Sciar Devices 
Krinninger, H. 

Tech. Bau. V 8 No. 6 p. 577-588 1977 In German 

Examples are discussed in the article as to how one can connect a solar system to an 
existing heating system which serves as house and warm water heating. The supply of 
swimming pools is also disciissed. Finally, the question of additionally using a heat pump 
is discussed. 


ST79 30216 Solar Energy For Office and Plant Starts to Heat Op 
Kuzela, L. 

Ind. Weekly V 195 No. 1 p. 61-C5 Oct. 10, 1977 

The solar energy equipment industry is plagued by a lack of central information 
sources and industrial development standards. Such data as building lifetimes and local 
sun availability are needed, since solar systems must be tailored to specific locations - 
ERDA has been funding demonstration projects with a budget of $13.6 million, but the cost 
factor remains a sigr.iflcant obstacle to solar equipment development. Three reasons solar 
systems are so costly are the large amounts of insulation required, large quantities of 
the correct solar panels needed, and great amounts of insulation required. Despite the 
problems, new technologies are being developed ^nd California is setting up a solar energy 
hardware information distribution program. 
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ST79 30217 Coniidrationt of Solar Tracicing 
Landskov, R. 

Oalavan Slactronica# Phoenix, AZ 

Solar Engng. V 2 Ho. 7 p. 24-27 July 1977 

Considerations in the design of solar tracking systeas are discussed. Pointing 
accuracy, sensor angle and frequency response, nechanical backlash, nschanical inertia, 
and motor selection are treated. A sensor device employing two phototransistors in a 
bridge circuit is described. Calculation methods for determining design parameters are 
explained. A design example is worked out. 


ST79 !?7218 Focused Solar Collector Analysis With Axially Varying Input Due to Shadowing 
tzam Adjacent Collators 

Iise , D.O.# Schimmel, w.p.Jr. 

Sandia babora^ries 

AIChE Symp. Ser. V 73 !io. 164 p. 181-185 1977 

The effect of individual collectors shadowing one another on the performance of a 
solar collector matr^^ was studied. Hourly and seasonal variations of the solar input are 
considered. In the analysis, the shadows of the ITH collector by its three nearest 
collectors to the east, southeast, and south in the period before solar noon is revievred. 
The coordinate system for the ITH collector refers to a system that is fixed to the 
earth's surface. A modified axial teiperatun differential analysis was used to obtain 
the energy extracticn rate and the collector fluid temperature rise for a typical flat- 
plate collector (9' x 12*). The collector field is assumed to be located in Albuquerque, 
Hew Mexico. It was generally found that che output decreases with increasing tilt angle. 
Shadowing for a 9* x 12* spacing is greatest at 45^ tilt. The maximum output occurs at 
noon June 21 using that particular data. Moderate degradation occurs at the collector 
tilt of 35^ and almost none at all for 25^, except at noon. Results show that shadowing 
plays an Important role in the spacing and sizing of collector fields. 


ST79 30219 Sensor Locations in Solar Systems 
letris, R.Jr.; Carr, J.B. 

Solar Heat. Cool. P. 21-23 Dec. 1977 

Guidelines for location and use of thermal sensors in solar heating and hot water 
systems etre discussed. Differential, upper temperature limit, and freeze protection 
sensing are explained. A detailed discussion of sensor location in solar water heaters 
and solar collectors is presented. Modes of operation of temper attire controls are 
described for solar systesis. 


ST79 30220 Sun House With Multipurpose Collectors 
Loebbecke, M. 

Mitteilungsbl . Otsch. Ges. Sonnenonergie V 3 No. 2 p. 21 1978 In German 

A report is given on the application of solar energy to building heating and warm 
water heating. The erected house is designed so as to greatly reduce the energy 
consumption, so that the solar system and heat pump are a sufficient supply. The 
investment costs were 4000 DM more than that of a connon oil-firing system. 


ST79 30221 Hybrid Air-to-water Soleur Collector Design 
Loth , J • L ■ / Palmer , G .M. 

Intersoc. Energy* Conversion Engng. Conf . , 13th San Diego, CA 
Soc. of Automotive Engnrs., Inc. Warrendale, PA 

Avail:AIAA, A79-10174 pi 1608-1613 Proc., V 2 Aug. 20-25, 1978 

A large, inexpensive, lightweight grooved Foamglas solar collector assembly has been 
designed and insta.lled at WVtJ. Six different collector construction techniques are 
applied* The six types are connected in parallel to allow Independent thermal performance 
testing. An autosated data logger collects performance data from all six types of 
collectors simult^jieously and at preselected intervals. All collectors discharge the hot 
air to a single header- The air is then ducted through a blower, several electric heater 
elements, and then through three A-coils. Water is pumped through these air conditioning 
evaporator A-coils to obtain domestic hot water heating. The test objectives are to 
determine the most cost-effective area ratio between the solar collectors and that of the 
A-coils, and the total hybrid system thermal performance. 
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Stl9 30222 Pr^dlctxon of Kvmrmom Colltctor Egficincy From Clinatic Daf 
Lunda« P.J. 

Cmntmx for clio Environ, nnd Man# Inc., Hartford, CT 
Solar Bnargy V 19 Ho. 6 p. 68S-689 1977 

Mathaaatical tachniquas ara uaad to show how spacially davalopad avaraqa cliaatic 
information can ba uaad to pradict in a singla atap tha avaraga solar collactor afficii»ncy 
at a particular location ovar a day or longar if tha basic collactor paraaatars availrj)la 
from a collactor parformanca curva. 


ST79 30223 Saasonal Solar Collactor Parformanca With Maximum Storage 
Lunda# P.J. 

Cantar for tha Environ, and Man# Inc.# Hartford# CT 
ASBRAB J. V 19 Ho. 11 p. 55-59 Hov. 1977 

An intagratad form of tha basic solar collactor hast balance aquatiens is darivad 
which parsiits usa of avaraga tiaiparatara and insolation data to datarmina saasonal 
parformanca whan tha avaraga solar tamparatura is known. Typical coll<^tor parformanca is 
prasantad graphically for tha casa of finite storage and constant stovaga tamparatura for 
a variaty of collactor operating conditions. Use of tha intagratad collactor aquation 
aakas possible a calculation of monthly and annual solar collactor parformanca. 


ST79 30224 Performance Analysis and Cost Optimization of a Solar Assisted Haat Pump System 

MacArthur# J.H. ; Palm# H.J.; Lassmann# R.C. 

Honeywell# Inc.# Energy asscurce Canter# Minneapolis# MM 
Solar Energy V 21 No. 1 p. 1-9 1978 

A solar assisted heat pump system with a conventional backi^ unit was simulated for a 
93 m^ house in Fhoda Island using quasi-dynamic computer models. Tha performance of the 
system as a function of collector area and thermal storage vclums %ras evaluated to 
determine tha fraction of the space heating and dosiestic hot water load that was supplied 
by the solar assisted system* This information was used to ccsipute the payback time# 
based on cumulative costs# for each variation of tha system's parameters when compared to 
a conventional system. Tha optimal combination of system components which had a payback 
time less than the mortgage life was determined. 


ST79 3022S Home Heating Conservation Alternatives atnd the Solar Collector Industry 

Magnas# H.; Stoll# R. ; tfalton# H. 

Mon. Energy Review p. 2-0 March 1976 

This article disctisses amalyses of 20-year costs for retrofitting single- family 
residences with increased aisoxmts of insulation and solar energy systems. The results of 
this study indicate that tha heating load of the "average” single-family dwelling with 2H 
inches of ceiling insulation can be reduced up to approximately 35 percent by adding 
enough ceiling insulation to equal 10 to 12 inches and installing storm windows and doors. 
This is for a hom in an area with solar radiation characteristics similar to those of 
Washington# O.C. Twenty-year life cycle cost analyses show that water and space heating 
via solar collector systeiss compete favorably with conventional electrical heating systems# 
but not with conventional gas or oil heating systems# except in regions of the country 
where there are extresMly high fossil fuel prices. If solar collectors were mass produced# 
the coi^titive advantage might increase because of cost reductions. The level of 
manufacturing activity in the solar collector industry# based on FEA surveys# is also 
discussed in this report. There are indications of a 400 percent increase in the 
production of medium- temperature flat-plate sol^lr collectors during 1375. Continued rapid 
expansion will have to occ\ir before solar collectors will have an appreciable impact on 
the country's total consun^tion of fossil fuels. 


ST79 30226 Cooling Applications of Thermic Diode Panels 
Manzano# J.J.; Buckley# S.B. 

Am. Soc. of Mech. Engnrs.# Winter Annual Mtg. San Francisco# CA 
Avail:AIAA# A79-1984Z 10 p. Dec. 10-15# 1978 Res. Supp'd by US DOE 

A theoretical study of the feasibility of using thermic diode panels to cool large 
buildings shows promising results. Semi ''empirical correlations and heat transfer 
equations are combined to produce a mathematical model whj.ch is implemented into a 
computer program. Weather data# geometry# and physical parameters are used as inputs to 
the model in order to simulate the system's performance. The data generated by the 
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coaputttr is cotxml^tmd in tmam on nondiMnsional pnrazantnrs which sinplify the design 
task. Good perfornance was obtained for shopping centers in the American southwest* where 
cooling is needed during such of the year. 


ST79 30227 Solar Energy For Residential Housing 
Martin* J.H. 

Inst, of Gas Tech.* Chicago* IL 

Energy From the Sun Synp. IGT Chicago* XL 

Avail:AIAA* A79-15857 Paper* 22 p. April 3-7, 1978 

An attempt is made to evaluate the feasibility of using energy conservation and solar 
energy hanresting to produce thermal comfort in residential housing. Attention is given 
to questions of economic feasibility* the quality of life feasibility* aspects of 
institutional feasibility* guidelines concerning the use of appropriate building surfaces* 
energy valves and storage* and a sample solution. The evaluation shows that carefully 
conceived energy conservation and harvesting of solar energy for residential buildings is 
very attractive economically* aesthetically* and institutionally* It is found that energy 
conservation will provide a cost recovery of at least 28 percent/year now and probably 
greater than 65 percent/year five years from now. Energy conservation and solar harvest 
together trill provide a cost recovery of at least 12 percent a year now and probably 
greater than 25 percut five years from now. The considered measures can reduce energy 
purchases for housing by 85 percent. 


ST79 30228 Performance Evaluation of the New Mexico State aniversity Solar House 

Matzkanin* R.L.; Mancini.* T.R. 

ASME* Winter Annual Mtg. San Francisco* CA 

Avail :AIAA* A79*19840 9 p. Dec. 10-15, 1978 Res supp’d by Energy Res. Board of NM 

The design features* operating principles* and perforamnce of the liquid-type solar 
heating and cooling system in the New Mexico State aniversity Solar House are described. 
The performance is evaluated for part of the 1977-1978 heating season. The system 
components include exchangers and pumps ^uld controls; the control system includes manual 
overrides in all modes of operation. Operation of the heating system is initiated by the 
demand signal from a conventional thermostat set by the occupants of the house. Data on 
solar radiation and ambient temperature are presented. The heating loads* collector array 
performance* and the energy delivered to storage eu:e plotted. Also discussed are the 
operational costs of pun^s and fans* along with system operation at low storage 
temperatures. 


ST79 30229 Energy Efficiency Will Feature Transplanted Towns TVA Moves Flood-Prone 
Soutn^st Virginia Coamunity^Q a t^ew^ S 


McDonald* O.C. 

Tennessee Valley Authority, Knoxville* TN 
Public Power V 36 No. 4 p. 58*60 1978 

The Tennessee Valley Author..ty (TVA) has relocated residents of flood-plagued 
Clinchport* Virginia in the net i.y created town of Thomas Village. TVA purchased all 
flood-damaged buildings in Cliuchport and provided 62 million for the relocation project. 
With no help from other federil agencies* TVA was assisted by the Lenowisco Planning 
District Commission in finding suitable land five miles from Clinchport. Thomas Village 
was carefully planned as a demonstration of energy conservation* with all houses meeting 
high-efficiency standards that take advantage of solar heat and windbreaks. 


ST79 30230 A Solar Energy System For Space Heating and Space Cooling 
McNamara* T.J. 

Annual 4th Conf. on Energy Rolla* MO Oct. 11-13* 1977 
Avail :Univ. of Missouri-Rolla* A79-14686 p- 187-196 

The paper discusses a retrofit space heating and cooling solar energy system planned 
for the Museum of Science and Industry in Chicago* Illinois. The installation* designed 
to provide 50 percent of the museum's energy requirements, is regulated by two separate 
free-standing control panels. The heating of air is effected by hot water heating coils; 
coolinV is effected by circulating chilled water from the absorption unit to cooling coils. 
The structural support can withstand 100 mph wind speeds and 13 lbs ft^ snow load. The 
collector array has 442 collector units arr 2 mged in 13 rows. The installation is designed 
for a 45^ plane with the horizontal which yields the most efficient energy collection 
throughout the year. 
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ST79 30231 How On# Bnqln##r Solar Energy In Diffarent Wavs 

mcklrnt, G. 

Sarahon Macklar Aasoc., Washington , O.C. 

Spac. Engng. V 38 No, 3 p. 92-97 Sept, 1977 

Davalopad as a nathod of raducing sumnar solar haat gains# tha tharmal louvar has 
baan usad to raduca annual anargy usa in larga, glaaa-curtainwall offica buildings. Solar 
haat gain in thasa buildings is typically 40 parcant of tha total air conditioning load. 
Tha goal of tha louvar 's original dasign concapt was ramoval of up to 85 parcant of tha 
solar gains, thus significantly raducing sunsiar air conditioning costs. Also inharant in 
its design is tha ability to taka winter solar gains and distribute this haat to cooler 
parts of tha building, so that it is able to raduca suonar gains and supplamant winter 
heating. Tha louvers mount inside tha building, adjacent to pcrimatar glass areas, Tha 
blades are made from extruded aluminum and have a hollow center core through which water 
is circulated, Tha blades are connected to concealed manifolds that in turn are connected 
to the water transfer system. Also described is a chemical dahumidification system which 
is unique in that it makes usa of solar anargy at tenperattiras much lower than that 
required for absorption refrigeration. It therefore can use solar augmsatation for a 
higher percentage of tha cooling season. 


ST79 30232 Solar Energy and Large Building HVAC Systems: Are They Compatible? 

Heckler, M. 

ASHRAE J, V 19 No. 11 p, 43-50 1977 

This article is an evaluation of solar heating and cooling for large buildings. 
Important factors in the analysis are construction materials, massing, orientation, 
f enestration , functional use, and the occupancy cycle. Large buildings designed with 
energy conservation features become more attractive for solar heating and cooling systesis. 
Storage and weight raquiresisnts must be checked to ensure a maximum tUiermal capacity 
within a minimum volume for the HVAC requirements during peak periods. The value of the 
fuel being used in the building should relate to the work demanded from the energy. For 
higher temperature requiramants , concentrating collectors can be utilized. Studies show 
solar powered heat pumps are technically more desirable than direct heat exchangers for 
heating applications. The Rankine cycle is explained and suggested as a means of 
utilizing the wasted heat from the condenser, therefore increasing the efficiency of the 
cycle. It is also operated as a selective power system for use and storage of excess 
electricity. Further energy savings are attained from the proposed SPRRACS system. The 
SPHRACS was designed to make the solar powered Rankine cycle more economically feasible 
for large building systems. The single-duct reheat system is illustrated and explained 
for solar cooling and heating. The ceiling induction unit is explained also for heating 
and cooling; however, there is no control for humidity. The use of ple'ium heat 
availability during the winter is questioned. Rankine haat flow paths are diagrammed. 
Rankine drive trains function for poorer transmission from the chiller compressor or the 
storage of excess electricity. 


ST79 30233 Combined Water Thermal Storage: Heat Exchanger System 

Melroy, P.; Spencer, O.L. 

Kirkwood Community College, Cedar Rapids, lA 

Miami lat. Conf. on Alternative Energy Sources Miami Beach, FL 
CONF-771203 p. 485-487 Dec, 5, 1977 

No abstract available. 


ST79 30234 The Sol^ Heating and Cooling Commercial Demonstration Program at Marshall 
space Flight Center; Some Problems^^and Cioncluaions 

Middle .on, R.L. 

NASA, Marshall space Flight Center, Huntsville, AL 
15th Space Congress, Proc. Cocoa Beach, FL 

Avail :Camaveral Council of Tech. Soc*s p. 3-36 to 3-54 April 26-28, 1978 

The origin and evolution of the Solar Heating and Cooling Comm: Demonstration 
Program by the Department of Energy and the Marshall Space Flight Center activities 
supporting this program from its conception are defined and discussed. Problems are 
summarized in the design and financial areas. It is concluded that the program has 
significantly assisted the creation of a viable solar testing and cooling industry. The 
cost effective procedures evolving from the program are expected to make a major 
contribution to reducing the effective life cycle cost of solar installation. 
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ST79 30235 Booatinq ths P«for«anc> of Solar HVAC Sy«tm by Ijaprovlnq Cojnpon<nt 
mf rac^oivi - - ^ - 


Navton, A.B* 

Xnat« of Gas Tsch.» Chicago » IL 

IGT Syisp. on £nsrgy From ths Sun, Chicago, IL 

Avail SAIAA, A79-15851 13 p« Papar April 3-7, 1978 

Ths papar focusas on thosa ecaponanta which ara usad a littla diffarantly in tba 
optiaisad solar systam than thay ara in tha usual convantional systam. Major itams 
considarad ara tha storaga systam, tha cooling aquipmant, tha cooling totiar, and tha air 
handlars. Mora spacif ically , building load pattam, componant parformanca profiles, 
storaga reactions, piping and ducting, air handler response, sink tamparatura eusbiant 
range, collector parformanca map, control strategy, local insolation and cloud patterns, 
and system response are stressed. The discussion points to tha importance of recognizing 
the performance characteristics of all components of solar heating and air conditioning 
systems, and of providing control strategy to optimize tha interactions between components. 
Necessary steps for improved operation and reduced initial cost of solar heating and 
cooling systems are mentioned. 


ST79 30236 Solar Energy and Economic Considerations 
Miller, J.F. 

ASHRAE J* V 19 No. 11 p. 40-42 Nov. 1977 

This article explains tha uses of comparative economic analysis for conservation of 
natural resources in the design of a typical HVAC system. Computer programs ara used to 
show the payback period of solar systems. The resrlts of computer analysis of 35 solar 
energy projects are summarized. Tha customer's choices in the solar system are reviewed. 
Domestic hot water was the main solar supplement in the different projects. Some of the 
factors that aff.^cted the payback period wexre geography, the btiilding use, the solar 
controls, and oversale of collector areas, /adjustment of building parameters may assist in 
reducing cost expenditures . Certain "rules of thumb" that were used in the past are no 
longer valid. Former specifications used for sizing have proved invalid. The best method 
for evaluation is the computer simulation method. The author also suggests that people 
stop thinking of collectors in terms of dollars per ft^. The author feels that the most 
efficient selection depends upon the solar aMP^Hcation and the system that delivers the 
most BTUs per dollar. 


ST79 30237 Solar: It's In the Near Future 

Hiskell, J.T. 

Energy, Stamford, CT V 3 No. 2 p. 7-9 Spring 1978 

This status report on solar energy suggests that the m^ket for soleu: technology is 
expanding and will proceed in the private sector regardless of whether there are federal 
incentives. Solar water and space heating are economically feasible in many geographic 
locations, and some colder areas are discovering its advantages over expensive imported 
fuels. With major corporations joining the small manufacturers, prospects for adequate 
financing and product distribution have improved. Basic designs are combining active and 
passive energy recovery in the greenroom concept. Architecture schools and building 
materials manufacturers are developing new designs and products to broaden the solar 
technology market. Among the new equipment is a concentrating collector that rotates with 
the sun and shuts down at night. 


ST79 30238 Trends Emerge, But Solar Design Still Open 
Mungovan, J.A. 

Modem Meteorol. V 33 No. 10 p. 22-24,26 Nov. 1977 

Different companies that supply materials for solar collectors are competing in the 
solar market. Many solar manufacturers feel that single -family installations will only be 
a small part of the future market for solar and that heat rsw^overy systems have a much 
greater market potential than solar. However, since solar collectors for space heating 
and hot water are presently available, the materials industry is concentrating its efforts 
there. A review of the products displayed at the SEIA Annual Meeting reveals a variety of 
materials currently being used in solar collectors. Characteristics of three materials 
(aluminum, copper, stainless steel) are reviewed. 
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ST79 30239 Exp«ria«ntaX Study on Houso Coolinq and Haatinq With Solar Enarov Uaina Flat* 
na£a CollacgSr — ^ 


Nakahara, H«; Miyakawa, Yammoto, M* 

Ohbayaahi-Gumi # Ltd*, Tokyo, Japan 

Solar Enar^y V 19 No* 6 p. 657-662 1977 

Tha projact daacribad aiaa at davaloping tha tachnology to utiliza solar anargy for 
haatiag, cooling, ar I hot watar supply on the basis of various tachnologiaa for anargy 
conservation in buildings. For tha first s\.ap of this project, a solar hasting and 
cooling systam with flat-plata collactors ana absorption refrigeration oachina was 
installed* An outline of the systam and operating results are presented. 


ST79 30240 An Analytical and Exparimantal Study of Pmnped Solar Water Heaters 
NiasM, B*; Faarce, J*; Clark, W. 

Sun: Mankind's Future Source of Energy; Proc. of Int >lar Energy Congress, V 2 

Pargaaon Press, Inc* Elmsford, NY Res. supp'd by Florida solar Energy Canter and US Navy 

AvailsAIAA, A79-17389 p* 907-911 Jan* 16-21, 1978 

This paper describes and presents tha results of an analytical and axperimental study 
of forced circulation solau: water heaters. A transient computer modal which allows for 
fluctuating insolation and ambient temperature, as well as draw off of hot watar at random 
times, has been developed. Tha system nodal has bean sucassfully used to predict tha 
performance of an installed forced circulation solar water heater under "in use” condition 
conditions* New axperimental data for such a system are presented. They include 
environmental operating conditions, such as insolation and ambient temperature, as well as 
hot water load draw off* Results are sho«fn for predicted and experimental collector inlet 
and outlet temperatures. The percent load carried by solar energy each day of a week of 
operation is also given. 


ST79 30241 Soma Steps To Solving Solar System Problems 
Orlowski, H. 

Travis-Brown and Assoc., Dallas, TX 

Solar Engng. Mag. V 3 No. 7 p. 31, 33-34 July 1978 

Some installation problems experienced under the HUD program include leakage, air 
blocks, and operating deficiencies. Some problems and solutions are discussed under the 
broad categories of system design, collectors, collector mounting, storage, and piping, 
piamps , and valves . 


ST79 30242 Principles of Solar Cooling and Heating 

Parker, A.J.Jr.; Cassel, D.E.; Veziroglu, T.N. 

Int. symp . -workshop on Soleuc Energy Cairo, Egypt 

Avail :Univ. of Miami A79-16457 symp. Lectures, p. 107-127 June 16-22, 1978 

An overview of solar cooling and heating systems for buildings is presented from a 
practical engineering point of view. It is recommended that building cooling and heating 
requirements be satisfied at the lowest level of technology and that passive solau: energy 
systems and energy conservation be appoied before active energy systems. The three major 
types of active systems— water heating, space heating, and space cooling — are discussed. 
The simple payback economic analysis is shown to be an adequate method for initial system 
selection considerations. Several thermal analysis methods are discussed, with the 
F-chart program recommended as a good choice for hot water and space heating systrsms. 


ST79 30243 A Report cn the Various Heat Collection and Heat Storage Systems Evolved 
Under the ^Tar Energy Program at B.I.T.S, - - - _ _ 

Patel, J.S.; Paghunath, B.K.; Tewary, V.K.; Pande, G.D. 

Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress, V 2 

Pergamon Press, Inc. Elmsford, NY 

Avail:AIAA, A79-17423 p. 1115-1130 Jan. 16-21, 1978 

This paper is a report on the various heat collection and heat storage systems 
evolved at BITS. The paper reports the performance of flat-plate collectors heating a low 
boiling organic liquid as an adjunct to BITS Solar Pump. Also given in the paper xa an 
economic alternative to a conventional solar water heater. Further, methods for space 
heating and cooling are discussed. Possibility of combining a collector and concentra::or 
to achieve higher temperatures euid to be aUale to raise steam is also investigated. 
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ST79 30244 Th# Cl€arVi<w Solar Collector Syi^m and Aitociatad On# and Two*8taq« 
Evaporatlv tooling, Inf rim Raiulta 

Peck, J.?.; Thompson, T.L.; Kessler, K.J.; Hodges, C.M. 

AXAA and Arizona Solar Energy Res. Commission, Conf. on Solar Energy Tech. Status 
AvailxAXAA, A79-13860 7 p. Nov. 27-29, 1978 Phoenix, A2 

The Clear View Solar Collector is being developed in res:;>onse to a need for a 
transparent, site-built, wall-mounted, hot-air type solar collector. It uses dark 
Venetian blinds or heat absorbing glass to absorb insolation, thus allowing windows to be 
placed wherever desired along the south wall. Both passive (natural energy flow) and 
active (fan driven) forms have been devised. Heat is either stored in the mass of the 
home or in a rock bed. Summer cooling is accomplished either by ordinary evaporative 
cooling or by the more powerful two-stage evaporative cooling. Auxiliary heating can be 
accomplished by simple low-cost devices that heat the entire home. Some forms may be 
retrofitted onto many existing homes. A IQO f temperature fluctuation in a doxible brick 
home (no wall insulation) using a retrofitted hybrid ClearView Solar Collector was 
recorded. Data on two-stage evaporative cooling taken durino the summer of 1978 shows 
that typical daily output temperatures are between 65 and 72^ F during both very hot and 
very humid weather conditions. 


ST79 30245 Controls for Residential Solar Heating 
Peltzxsan, E.s. 

ASBBAS Annual Mtg., Albuquerque, NN June 25-29, 1978 
ASHRAE Trans. V 84 Pt. 2 p. 367-371 A79-16418 

Solar heating systems require controllers which can provide one or zmsre of the 
following functions: differential thermostat (on-off or proportional), freeze control 

(motor or valve), high set (motor or valve), auxiliary heat, and adjustable maximum 
storage temperature. The present paper describes several control types for use, in 
residential solar heating and domestic hot water systems. These include: (1) solar 

assisted hot water system; (2) solar assisted hot water system for freezing areas; (3) pool 
and spa heating; (4) hot water and space heating. Some economic consioerations are 
presented . 


ST79 30246 Low-Temperature "Ambient-Plus" Solar Collectors 

Pemberton, E.V. ; Remick, C.O. 

Wilfred Laurier Univ. , Waterloo, Ontario 

ASHRAE J. V 20 No. 1 p. 57-59 Jan. 1978 

The authors attempt to show that ambient-plus collectors can be very efficient, with 
low cost and least ccmplexity of manufacture, and that these collectors should be 
considered as real contenders in the solar heating arena. 


ST79 30247 Heat Pumps With Low Temperature Collectors 
Puntus, J. 

Sonnenenergie-Tech. V 3 No. 2 p. 22-23 March-April 1978 In German 
No abstract available. 


ST79 30248 Heat Production and Distribution in Buildings With Solau: Energy and Heat Pumps 
Raetz, R.; Bofinger, H. 

Tech. Bau V 3 No. 3 p. 267-269 1977 In German 

Types of solar collectors efficiency independent of construction and insolation are 
described. The efficiencies of compressors and Stirling- type heat pumps are given. 
Constructive and engineering measures with the target of dispensing with fossil or 
electric auxiliary heatings in solar heated systems are discussed. Broad applications of 
the heat pump principle with outside air as a heat source and with Stirling-type heat 
pumps, are described. 
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ST79 30249 Jet Iiapinq#n»nt Solar Air Heater 
Rask, D«R«; Mueller, L.Jw Pejse, J*H. 

AIAA and Arizona Solar Energy Res. Ccmmisaion Conf. on Solar Energy Tech. Status 
AvailsAIAA, A79-13861 12 p. Mov. 27-29, 1978 Phoenix, AZ 

The development of a flat-plate solar air heater based on a jet impingement concept 
as the absorber plate-to-air stream heat transfer mechanism is discussed. A prototype 
model has been evaluated to determine the effect of varying jet array parameters. These 
results are compared to a baseline parallel plate collector. An increased absorber plate- 
to-air stream heat transfer coefficient is observed to Increase performance. The jet 
impingement concept increases the collector Y-intercept efficiency relative to the 
baseline parallel plate collector by about 13 percent and by 32 percent at a typical space 
heating. Recommendations &re made for an optimum jet configuration, collector flow feed, 
and regarding construction materials. 


ST79 30250 Heating Gives Off Dosed Heat; When Low-Temperature Heating Systems are 
installed, Conventionai Gladiators ^n^^ deed - - 

Rsichmann, H.fl. 

VDI (Ver. Dtsch. Ing.) Machr. V 3:2 No. 2 p. 4 Jan. 1978 In German 

The article is concerned with thoughts on the efficient use of heating energy for 
buildings. The use of solar energy and of heat pumps is also discussed in this context. 
More economical energy consumption can be reached by using low- temperature heating systems. 
Designs of systems of this kind are discussed, while taking into consideration the use of 
conventional radiators. Decisive for the success of a heating system is that it gives off 
cosy heat. The influence of wall temperature and the distribution of the temperature in 
the room on cosiness is discussed. 


ST79 30251 Control of Solar Energy Systems, Heat Storage, and Heat Utilization 
Rettich, G. 

German Solar Energy Forum, 1st Hamburg, W. Germany Proc., V 2 

Avail: Deutsche Gesellschaft fuer Sonnenenergie p. 117-130 A79-13630 Sept. 26-28, 1977 

The paper reviews various aspects of the application of automatic control to solar 
heating systems. Consideration is given to the choice of reference values for determining 
the best type of control, to the choice of control (modulated or on-off), and to the 
determination of safety factors for solar collector cycles. Particular attention is given 
to control of the heat storage and heat utilization regimes of the solar system. 


ST79 30252 Efficiency of Low-Temperature Solar Collectors 
Rhodes, R.O. 

FAFCO, Inc., Menlo Park, CA 

Solar Engng. V 2 No. 6 p. 31 June 1977 

A slope-intercept method for determining the efficiency of solar collectors over a 
range of temperatures is described. Low and high-temperature collectors are compared over 
the range from lOO f to 60^ F. Low- temperature collectors are more efficient than high- 
temperatures ones below 30^ P, according to this analysis. 


ST79 30253 Liquid Desiccant Solar Air Conditioner and Energy Storage System 
Robison, H.I. 

Xntersoc. Energy Conversion Engng. Conf., 13th San Diego, CA 
Avail.’SAE, A79-10176 p. 1620-1622 Aug. 20-25, 1978 Proc., V2 

A liquid desiccant air conditioning system has been designed and is being constructed 
for testing. The 20}sorbate chosen is water; the abrorbent is triethylene glycol. Shallow- 
well water removes sensible heat. Direct solar radiation reactivates the dilute sorbent 
solution as it flows down corrugated trickle collectors. Insolation is used for mass 
transfer and very little energy is lost to the ambient air stream as sensible heat. 
Parasitic losses are small as no blower is necessary in the regenerator and heat 
exchangers recover sensible heat absorbed by the glycol. A small, concentrated solution 
flywheel-storage system makes continuous operation possible. 
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ST79 30254 Liquid Sorbant Solar Air Conditiontr 
Robison# H« 

Univ. of South Carolina# Conway, SC 

Miami Int. Conf. on Altamativa Enargy Soureas Miami Baach, FL 
CONP-771203 p. 437 Dac, 5# 1977 

No abstract availabla. 


ST79 30255 Our Days tar 
Ross# M. 

Oilways No. 3 p. 15-18 1977 

Tha aconomica of solar anargy convarsion ara discussad. It is astimatad that solar 
spaca hasting could bacoaa compatitiva with fual oil or alactric hast pump systams in 12 
U.S. citias if tha coat of inatallad solar hasting can ba raducad by 25 parcant# if oil 
and natural gas pricas incraasa# and if housing costs stabilisa. Solar watar hasting 
systams ara alraady a good buy in axpansiva enargy araaa. initial costs for solar units 
dasignad to provide 40 to 70 percent of hot water requirements range from $1000 to $1500. 
For solar electricity to coma into use# low-cost batteries must ba developed which can 
produce more energy and store it longer than batteries availabla today. A solar call 
system currently produces electricity for voughly $1 to $3AWh# whereas a kWh from an 
electric utility costs, an average of two to six cants. According to one estimate# tha 
present cost of solar call equipment in a house in Albany, New York which consumes 12,000 
kWh/yr would be $180,000 for tha calls and $27,000 for batteries and additional equipment. 


ST79 30256 Economic Comparison Between Solar and Conventional Residential Air 
gonoitioninq in Miami, t'loricla - — 

Rotolante, B.H. 

Univ. of Miami# Coral Gables, FL 

Miami Int. conf. on Altamativa Energy Sources Miami Beach# FL 
CONP-771203 p. 273-275 Dec. 5, 1977 

No abstract available. 


ST79 30257 Constructional Systems for Heat Rai;overy and Storage 
Sabady, P.R. 

Fi-Bau V 11 No. 3 p. 16-22 1976 In German 

A report i ^ivan on tha historical development of energy saving buildings, as well 
as solar houses v. LCh were already built at tha end of the 30 's in America, Europe, and 
Japan. The principles of the systems are dealt with; they consist of solar collector, 
circuit, storer, and distribution circuit. The systams ara subdivided and defined 
according to energy conversion, storage nate.rial, and heat transport medium. A total of 
eight systems and variants and their function are described, simultaneously giving data on 
the objects built. Finally, planning aspects for ftinctionally correct buildings form, and 
for purposeful integration of collector surfaces, are presented. 


,iT79 30258 Design of Solar Heating System for Winter Heating of Buildings; A Case Study 
Saini, J.S.; Mehrotra, R.K.; Gupta, C.P. 

Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress, V 3 

Pergamon Press, Inc. Elms ford, NY 

Avail:AIAA, A79-17486 p. 1603-1606 Jan. 16-21, 1978 New Delhi, India 

This paper contains the complete design of a solar heating system for winter use for 
the administrative block of a large facto^ building. The building is to be heated only 
during the day when solar radiant energy is available; also, no provision for heating 
during long cloudy periods was made. Keating is accomplished with hot air coming from 
the collectors, then circulating through the rooms after the proper temperature 
attenuation. From the cost analysis, it was concluded that the solar heating system is 
technically feasible, although somewhat expensive in initial coat. 
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ST79 30259 Thtor^tical Principlag of th% Solar EnTov Collactor 
Schoaek# P. 

Roval A.G., Vadutr Liachtanataln 

Sanit.-Haiztingatach. V 41 No« 8 p. 99-*S02 1976 In (Saraan 

To ba compatant to judga tha taehnical and aconomic aspacta of tha uaaga of solar 
anargy^ an undarstanding of tha physical lntarr« ' ations which datarmina tha convarsion of 
solar anargy into haat is nacassary. Tha prasant papar triaa to portray this in short 
form. It is confinad to a traatmant of tha convarsion of tnargy in tha so-*callad 
collactor, i.a*# tha articla doas not daal with taohnical problams of storaga and control. 
Furtharaoraf tha papar goas with standard valuas into tha riolar radiation availabla. 


ST79 30260 Simpla 3olar Tachnoloqy foj.’ Aqricultura 
Schulz t H • 

Sonnananargia 73 mo. I p. 10-17 Jan. -Fab. 1978 In Carman 

Tha articla sunmarizas papars raad by tha author on diffarant occasions. Tha 
r'toblams of solar anargy utilization for wintar haating^ air drying of grain and hay is 
daalt withr as wall as solar anargy utilization for watar haating. Ways to build a solar 
collactor yoursalf ara pointad out, and flras art nantionad from whom tha naeassary 
matarials can ba obtainad. Tha articla closas on a short survay of tha bast solar 
collactors and of tha possibility of wind anargy utilization. 


ST79 30261 Accalaratioo of Solar Haating Applicatio - ^ Via Improvad Data Evaluation 

Scovilla, A.E.; Cilia tt, O.A. 

Dynamics Ras. Corp*# Wilmington, MA 

Conf. on Parfozmanca Monitoring Taehniquas for Sval*n of Solar Haating, Cooling Systams 
CONF-780432 p. 35-38 April 3, 1978 Washington, D.C. 

Growth of solar applications can ba accalaratad by adaquata ovaluation of 
accumulating data sines cartain problems can ba amalioratad by comprahansiva data basa 
managamant and analysis. Prograss rsRulting from mora thorough anginaaring analysis is 
illustratad and mathods of extracting definitive information from larger data basQs ara 
suggested. 


ST79 30262 Economic Optimization of Haat Pump Assisted Solar Haating in Illinois 

Shams, A«; Mass, E.A. 

4th Annual Conf. on Energy Rolla, MO 

Avail:Oniv. of Missouri, Rolla Proc., 12 p. p. 258-269 Oct. 11-13, 1977 

This study undertakes tha task of datazmining tha optimal mix of solar and haat pump 
forms of haating. By installing a solar haating system, a homeowner is considered to ba an 
anargy producer and thus, to apply tha least costly mathods used by firms in tha 
eoiBpatitiva market for any given level of fuel conservation. The study will examine the 
simulated parformancas of air and liquid-circulating systems in conjunction with haat 
pumps, in parallel as wall as combined fashion. Optimir^^cion is achieved Yy equating the 
prasant value of tha cost of solar and heat pump haating systems at margin. 


ST79 30263 Solar Absorotio.. System For Space Cooling, Heating 
Shwarts, I.; Shi tzar, A. 

ASHRAE J. V 19 No. 11 p. 51-54 Nov. 1977 

Solar wintar haating and cooling are considered the oiost promising nrospacts of solar 
energy utilization the near future. Tha paper presents the feasibility of solar 
cooling and haating using tha solar absorption system. Two mixtures in wide use for 
absorption cooling systams ara NH3-H2O and H20-LiBr. Tha difference between tha vmo 
compounds is that tha lithium bromide is nonvolatile. The absorption system is capable Oi. 
providing space cooling and is usually operated on waste haat or low-grade haat. Thaia 
are two modes of operation for space haating with tha absorption system. The first system 
operates with solar heat supplied to the evaporator and additional nonsolar heat supplied 
to the generator. The other system functions similar to a mechanical evaporation haat 
pump system. Flat-plate collactors or concentrating collactors can provide the energy 
necessary for tha system. A thermodynamic analysis was performed for different ranras of 
tha operation factors chosen to suit typical Israeli climate conditions. The system 
analysis shows that using tha absorption system for space hasting may eff 't up to 70 
percent savings in energy requirements . 
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ST79 30264 Expriaantal Invstlqation on Solar Ho\iae Heating In Northern India 
Singh, P.; Nas«ri, M.A.J. 

Sun: Mankind's Future Source ct Energy; Proc. of Int, Solar Energy Congress, V 3 

Perganon Press, Inc« Elms ford, NY 

Avail :AIAA, A79-17495 p. 1686-1691 Jan. 16-21, 1978 
No abstract available. 


ST79 30265 Solar Controls and Control Modifications; New Century Town Homes, Vernon Hills, 
Illinois’ 


Smeltzer L.R. 

ASHRAE Annual Mtg. Albuquerque, KM June 25-29, 1978 
ASHRAE Trans. V 84 ?t. 2 p. 373-379 A79-16419 

NO abstract available. 


ST79 30266 Flat Solar Collector, An Approach to its Evaluation 
sonnino, T. 

Soreq Nucl. Res. Center, Yavne, Israel 

Israel J. Tech. v 15 No. 3 p. 98-101 1977 

The flat solar collector is the most widely used device for the utilization of solar 
energy, but its energetic and econ^sic values ^u:e still debated. A preliminary energy cmd 
econ^aic analysis is presented. The energy analysis indicates that the energy needed to 
produce one solar collector is equivalent to the electricity consumed by an electric water 
ater in roughly three months. The economic analysis indie*, tes that the payback time for 
a lar collector varies from 5.5 to 7 7 years, according to che discount rate. The 
:conofitLw analysis form a national point of view indicates that the use of solar collectors 
for domestxc purposes only could reduce electricity consumption in Israel by 10 percent. 
Considering tho amount of energy that is used to heat *jater to temperatures below 100^ in 
medical and other public Institutions, as well as in the other economic sectors, it may be 
concluded that the simple flat solar collector may save Israel millions of dollars and 
r.elp alleviate the energy crisis. 


ST79 30267 The El Camino Re:i.i Solar Cooling Demonstration Project 
Sowell, E.F.; Othmer, P.W.; Smith, K.E. 

ASHRAE Annual Mtg. Albuquerque, NM June 25-29, 1978 

ASHRAE Trans. V 84 Pt. 2 p. 435-449 A79-16425 Res. supp'd by O.S. DOE 

The £1 Camii.a Real Solar Cooling Demonstration Project involves the conversion of the 
existing atir con^'^itioning system of an elementary school building (thN« El Ca min o Real 
Elementary Schoo^ in Orange County, California) to provide a large fraction cf input 
energy from solar thermal collectors. The existing hot water loo^, driving aU^sorption 
chillers and heating C'' ~.s connected to the solar loop throu^n a .heat exchanger 

'.fithout storage. The ” oop consists of approximately 465 of tubular glass 

collectors, a heat rejec and the load-side heat exchanger. This paper describes the 

final design and its evolution, discusses emalytical studies, and presents performance 
simulation results. 


ST79 30268 Cire»™ferential Variation of Bore Hoat Flux emd Outside Surface Temperature 
^or a ^olai Collector Tube 


Spairow, S.M. i Krcwech, R-J. 

Univ. of Minnesota, linneapolia, MN 

J, Heat Transfer 7 99 No. .A p. 360-366 Aug. 1977 

An analysis is made of the hvat transfer processes in a solar collector tube 
subjected tc" large circumferential heat flax variatiens on its outer surface. The 
analysis is carried out for a collector plate configuration in which the tuha' are 
situated in embossmants in the otherwise flat surface of the plate. The solar energy 
absorbs 1 hy the collector plate is conducted to the tubeo and gives rise to large heat 
flux spiK»s at discrete circumfererto^al locations on the outer surface of a tube. The 
two- region heat conduction problem encompassing the embossed portion of the collector 
plate and the tuba is solveil by a novel proceuure which provides closed form solutions of 
high numerical accuracy. The of rystam dinensions, themal properties, and tube 

bore con section is examined by means of five dimensionless prramet'^rs of which the biot 
number was found to be the most important. The result's showed that cor real in tic 
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diwnsi.ons and thaxaal propartias of tha plate and tuba, circu&farantial variations in 
bora heat flux provided that the tuba flow is laminar. For tturbulant flow conditions, tha 
variations in bora heat flux are substantially greater than for laminar flow. 


ST79 30269 Coast Guard Saves Energy 
Stabile, B*L. 

Mil. Engng. V 70 No. 455 p. 161-163 1978 

An energy conservation program implemented by the United States Coast Guard is 
described. Personnel education, retrofitting of a central boiler plant and steam 
distribution system, housing insulation, and the use of solar energy are discussed. 


ST79 30270 Solar Heating for a Novel Dwelling Independent of servicing Networics 
ThOBias, R.B.; Littler, J.G.F. 

Sun: Mankind’s Future Source of Energy; Proc. of Int. Solar Energy Congress, V 3 

Pergamon Press, Inc. Elms ford, NT 

Avail:AIAA, A79-17492 p. 1667-1671 Jan. 16-21, 19^8 

The paptf deals with the Autarkic House (constrxicted within the Autarkic Housing 
Project) , which is disconnected from all servicing networks and which uses solar energy 
actively and passively for space and domestic hot water heating. Simulations show that a 
collator area of 8 nr on each of the east, west, and south roofs (sloc^ of 30<3) and of 
10 m^ on the south wall (slope of 75^) , combined with storage volumes of 20 m^ for space 
heating, 25 m^ for domes tic hot water, and O.S m^ for dcmestic hot water preheating is 
adequate even for such poor years as 1962-1963. These volumes do not include the volume 
of insulation which is, however, approximately the same as the size of the store itself. 


0^79 30271 Solar Assisted Heat Purp System for Heating and Cooling Residences 

Tleimat, B.W.; Howe, E.D. 

Univ. of California Berkeley, CA 

Solar Energy v Ti. Mo. 1 p? 45-54 1978 

It is proposed that heating and cooling of the all-electric residence unit be 
accomplished by using a solar assisted heat pump system. The proposed system makes use of 
a conventional air conditioning unit which would be modified by fitting controls to 
reverse the flow of refrigerant for the heating mode and by changing the outdoor heat 
exchanger from refrigerauit-to-air to retrigersuit-to-water. Calculations were made for an 
existing residence unit for which the total energy input is known and to which the 
proposed solar assisted heat pump system is applied. An estimated cost of equipment and 
of its operation is compared with the cost of owning and operating fuel and electrically 
heated sysc'*ms. The effect of a two-phase <ixpander to replace the expansion valve in the 
refrigerant circuit has been theoretically investigated. It shows a significant energy 
saving - 


ST79 30272 


Energy Balrnca of an Interyyonal Collector-Storage Association for a Housing 
Developiaent in North of France 


Torrenti, R.; Alexandroff, G. 

C.E.A./CEK, Saclay, France 

Comples-Rev. Int. Heliotech. p. 30-33 1976 In French 


The parameters were studied determining the feasibility and the profit-earning 
capacity of a building heating solar project rising water insulators and an in ter seasonal 
storage tank. The case of a group of 10 houses located in the north of France has been 
chosen and computations have been made including rhe following siibroutines: determination 

of the amount of the energy needed for building heating and sanitary water heading (or 
preheating) ; that can be expected f-om the water ini ulators the whole year long (notions 
of "energetically equivalent groups of days," "reference sar .e years,” ...); lost by the 
storage tamk; and that can be draw.i from the tank. The results of this study have led to 
lay stress on several "optimal" values of the couple (collecting s^irface-stora^e volume) 
depending on the amount oi the contribution which is desired from the sun (even ICO 
percent) and tc emphasize the many advantages of an interseasonal storage of solar energy. 
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ST79 30273 Solar EnTgy For con—rcial Vurpoumm 
Turak, K. 

SiMddeutacha MatalXwarke GNBB. Walldorf, Germany, F.R. 

Systems Exhibition: Energy Within the context of the Hanover Fair Hannover, F.R. Germany 
Avail-.HTIS, AED-COKF-78-155-045 CC»F-78 04 102-16 p. 18 April 19, 1978 In German 

The repoz 'Ivi.s an outline of the physical fundamentals of solar energy utilization 
in mid-Europe >oints out differences as cooipared to other regions of the world. Hints 
for promising wa ilready realized technologies are given. The technology is explained, in 
addition, with the aid of examples; in particular, for water heating and swimming pool 
heating. The use of heat pumps is also discussed. 


ST79 30274 Comparison Between Simulation and Experiment of Solar Heating 
Udagawa , M. ; Kimura , K . X • 

Sun: Mankind's Future Source of Energy; Proc* of tnt. Solar Energy Congress, V 3 

Pergamon Press, Inc. Elmsford, NY 

AvailiAIAA, A79-17461 p. 1364-1368 Jan. 16-21, 1978 New Delhi, India 

A comparison between the measured and simulated results with one of the four solar 
heating systems set up at the experimental multi-family housing unit of Japan Housing 
Corporation is described. The floor panel hi^ating system is combined with a water storage 
tank and an array of collectors mounted on the balcony and on the roof. Hour-by-hour 
simulation is made on unsteady state basis using the %reather data obtained at the 
experiment site. The result of the comparison turned out satisfactorily for the solar 
heating system, though the total space heating load of the experiment was formed 
considerably higher than by simulation* 


ST79 30275 Sygle Equivalent Decrement Factor and a Single Equivalent Lag for the Effects 
of Multiple ^axnonlcs m SoX-Air Tero^ature Cycles 

ailath, M.B. ; Longworth, A.L. 

Robert Gordon's Inst, of Tech., Aberdeen, Scotland 

Bldg. Serv. Engng. V 45 No. 8 p. 139-146 Nov. 19*^7 

A method has been developed for the homogeneous building element (wall or roof) to 
take into account effectively the influences of the multiple harmonics present in the 
ambient heat source of Sol-Air temperature so that the maximum heat transfer rate will be 
as accurate as that given by the analytical solution involving a number of h^mnonics as 
is required for the proper representation of the Sol-Air temperature cycle. 


ST79 30276 M etal Roof as Solar Absorber; Promising Concept fur Low-Temperature Heat/Price 
Kr Square Eeter From 68 


Orbanek, A. 

Mitteilungsbi . Dtsch. Ges. Sonnencnergie V 2 No. 6 p. 43-45 Nov. 1977 In (3erman 

A new concept for providing energy for supplying a house is described. Instead of 
the usual flat collectors, the whole roof is made of a metal sheet. The solar energy 
absorbed by the roof is conducted by a heat transfer medium and is either taken directly 
to underfloor heating or is taken to a ground store. The total system is coupled to a 
heat pump. The plant covers the ccDplete heat demand of the house, which is 65,000 kWh/ 
annum. The total annual tower costs for the house with 410 m^ of living space are DM 
1,300. 


ST79 30277 Solar Energy Ose in Austria: State of the Art, Development and Application; 

Already Mo^ than 500 PlaiT: i in opera txon 

Jrbanek, A. 

Mitteilung&bl. Dtsch. Ges. Sonnenenergie V 2 No. 6 p. 13-23 Nov. 1977 In German 

The article presents a survey of solar energy utilization activities in Austria. CJp 
to the end of 1976, there were about 100 solar r ^ants for water, swimming pool, and space 
heating in operation iu Austria. By the end of 1977 it might be some 500. Details of 
promoted research programs ana rusearch institutes are .*i'pplemented by a number of plants 
already in operation. Meteorological data for Austria are presented. 
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ST79 30278 Solar Energy gtlliaation in Buildings 
Urbanak, A. 

Bauniatar V 74 No. 7 p. 654-656 July 1977 In Garman 

Tha articla gives a survey of solar energy utilization in West Germany. On the basis 
of tha West Garman energy balance# the utilization of solar energy for water heating# 
svinming pool heating# and the heating of buildings is described# including system 
combinations. Finally# problems of architecture and law are mentioned. 


ST79 30279 Possiiailitiea of asinq Solar Energy For DoMstic Space Heating and Hot Water 
in Holland 

Van Koppen# C.W.J. 

Klimaatbaheersing V 3 No. 5 p. 194-203 Nay 1974 In Dutch 

This paper illustrates simple domestic solar heating installation which proves that 
solar heating is a real possibility for Holland. 


ST79 30280 Status of Solar Technology Development in the Federal Republic of Germany 
Wallnar# I. 

Arbeitsgem Solarenerg E.V* Asa# Germany 

Bulletin Sci. Aim V 90 No. 3 p. 191-198 1977 

Governmental expenditures for solar energy have risen from 1.5 million DM in 1974 to 
6 million DM in 1975 and 12 million DM in 1976. Tha financial ceiling foreseen in the 
program is 14 million DM per year. As of August 1976# a total of 24 solar energy projects 
were being subsidized by the federal government: three system studies; 15 projects on 

solar thermal conversion# solar houses and demonstration projects# complete systems# 
con^nents; three projects on solar mechanical conversion for electricity and water 
pumping# two on photovoltaic conversion and one on photochemical conversion* Furthermore# 
a solar data collecting network will be established# consisting of a number of small 
stations set up in meteorologically typical regions. 


ST79 30281 Integration of Evacuated Tubular Solar Collectors With Lithium Bromide 
ASaoCTtion Cooling SystemV 

Ward# D.S. ; Duff# W.S.; Ward# J.C.; Lof# G.O.G. 

Sun: Mankind's Future Source of Energy; Proc. of Int. Sol^u^ Energy Congress# V 3 

Pergamon Press# Inc. Elmsford# NY 

AvailiAIAA, A79-17483 p. 1581-1585 Jan. 16-21# 1978 Hew Delhi. India 

By surrounding the absorber heat exchanger component of a solar collector with a 
glass-enclosed evacuated space and by providing the absorber with a selective surface# 
solar collectors can operate at efficiencies exceeding 50 percent under conditions of 
T/Ht * 75 C m2/kW ( T ■ collector fluid outlet temperature minus ambient temperature# 

H <7 * incident solar radiation on a tilted surface) . The high performance of these 
evacuated tubular collectors thus provides the required high- temperature inputs (70 to 
88 C) of lithium bromide absorption cooling units# while maintaining high collector 
efficiency. This paper deals with the performance and emalysis of two types rf evacuated 
tubular solar collectors integrated with the two distinct solar heating and cooling 
systems installed on CSU Solar Houses I and III. 


ST79 30282 Poor Man*s Experimental Solar Collector 
Weldon, 0. 

Alternative Energy Sources Mo. 28 p. 18-21 Oct. 1977 

A do-it-yourself solar collector experiment is described. A bread box type solar 
collector is constructed of cardboard# wood# aluminum foil# styrofoam# and 4 mil plastic 
sheet. Experiments in heating a S-gallon bucket of water are discussed. Construction 
detail drawings and a bill of materials are presented. 


ST79 30283 Cost Optimization of Solar Heating of Buildings i n Northern Regions 

Willcutt# G.J.E.Jr.; Hunn# B.D.; McSweeney, T.B. 

Los Alamos Scientific Lab.# Los Alamos# NM 

Am. Soc. Mech. Engng. Paper no. 75-WA/SOL-# ?. VP 1975 
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A detailed conputsr nod^l has bMn developed to siniXata the performance# on an 
hourly basis , and to optimize the cost of solar heated buildings in northern regions 
characterized by cold and/or cloudy climate. The present inodel includes improvements in 
the original model Canadian cities (Vancouver# B.C.; Edmonton# Alta*; Winnipeg# Man.; 
Ottawa# Ontario; and Fredericton# N.B.) for the years 1970 and 1971* For each simulated 
year the system cost is optimized as a function of collector size for representative 
values of the other system parameters (storage size# number of glazings# etc.). Annual 
coidained solar/conventional system costs are determined with collector cost and 
conventional fuel cost as parameters. Comparison is made between the effects of the 
amount of insolation received# cloud cover# and severity of the heating demand on system 
performance and cost. 


ST79 30284 Practical Solar Energy Systems For Farm Buildings 

W6od# J.M.; Birchfield# J.X#. 

(;eorgia Inst, of Tech.# Atlanta# GA 

Tech, for Energy Conservation Conf. Washington# D.c. 

CONF-7706140 p. 269-272 June 8# 1977 

Collector designs disctissed emphasize low-cost# on-site construction and low 
maintenance. The collectors are for animal shelters* agricultural drying# and 
greenhouses. A solar heated broiler house is shown with a passive solar heating system 
using a double-glazed plastic collector with a six-inch Icyer of black painted rocks over 
black polyethylene on a south- facing hillside. Two types of sola^ agriculture drying are 
discussed. 


ST79 30285 Solar Houses in Japan 
Yanagimachi # M. 

J. Japan. Assoc. Domestic Sanitary Engng. p. 620-652 1960 In Japanese 

No abstract available. 


ST79 30286 Self-Supporting Active Solar Energy System 
Zakhariya* R. 

ASHRAE J. V 19 Mo. 11 p. 60-63 Nov. 1977 

The solar energy system described in this article is composed of four parts: (l)heat 

collection# (2) power generation# ( 3 ) distribution # (4) forced circulation# and (5) storage. 
The various parts of the collector are explained ^ith specific dimensions of the collector 
stated. Some of the advantages of the system include it? simplicity and flexibility. It 
has the nonfreezing characteristic of the solar heat collector subsystem. It eliminates 
the need for a heat exchanger unit and has a rigidness and a longer life span than other 
collectors made totally trcan metal. The system is categorized in the high-temperature 
region and has patents pending. 


ST79 30287 Solar Technician Program S .^ovs Hot 
Ziegler# P.M. 

Worklife V 2 No. 10 p. 21-24 Oct. 1977 

Fifteen Comprehensive Employment and Training (CETA) trainees were tat ;ht about solar 
heating systems at the School of Environmental Studies and Planning at Sonoma State 
College. Half of the trainees were women# two were from minority groups and one was* 
disabled. Both the technical aspects of the solar energy and the business aspects were 
covered in the course. Specific job offers came from collector builders# installers# 
salespersons# drafters# office managers# consultants# and researchers. By the end of June 
1977# the CETA trainees all were employed. The project will continue to train 15 
individuals in the field of solar energy. 
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3LOOO COMPUTER DESIGNS. MODELS. SIMULATIONS 


ST79 31011 COBMrcial Building Unitary Baat Pump System with Solar Heating# Final Report# 
giav 1# » 7 <-C ct5 bsr 31# 19 ^ ^ ^ 

Syracuse Univ., Syracuse# NY 

Avail;HTlS# COO-2979-2 p. 67 May 1978 

A generalized dynamic computer program (SYRSOL) has been developed for the 
mathematical simulation of the thermal behavior of multi-zone solar heated buildings. The 
system modeled employs a series of water- to-air heat pumps connected in a closed- loop flat- 
plate liquid cooled solar collector# a water storage t&nh# and a cooling tower, weather 
data are represented by sinusoids# which provide a convenient and economical alternative to 
to weather tapes. Results indicate that the use of sinusoidal functions for temperature 
and monthly average values for cloud cover is quite realistic and accurate. Temperature 
functions for 13 cities are presented. A preliminary analysis has been done of the 
feasibility of using solar energized desiccant dehumidification systems to reduce summer 
cooling loads. Service hot water production using a water-to-watei heat pump from the 
storage tank is shown to be highly effective and idle solar collectors can be use<^ 
directly to make service hot water in the susmier. A n«.w mathematical heat pump heating 
model# in which the COP increases linearly with the source water temperature# has been 
developed and incorporated into SYRSOt*. The computer simulation capability has been 
extended from a heating season to an entire year. The results of some experiments# that 
have Improved the COP of a heat pump# are also reported. 


ST79 31012 Conference on Decision and Control, and Symposium on Adaptive Processes # I6th ; 

Special Symysi^ o^?u^^ Theory^ and Applications # New Orleans# Louisiana ; 

Becember 7-9# 1977# Proceedings, Vo lanes 1 ^d 2 

Conf . and Symposia sponsored by IEEE# Piscataway, NJ 
Avail:IEEE# A79-14957 V 1# 1301 p. V 2# 152 p. 

Pape-s are presented on such topics as identification and estimation theory# 
estimation# and control problems in energy systems# adaptive processes in biomedical 
systems# game theory, stochastic control # man-machine systems# geometric methods in 
control theory# application of modern control# and estimation to aircraft systems# 
microprocessor-based climate control in soleu: heated buildings# and optimal control. 
Consideration is also given to the following: detection problems in naval systems, 

advanced automation, guidance and control of mareuvering reentry vehicles, pattern 
recognition, robotics# estimation and modeling socioeconomic systems# stability and 
regulation# and theory and applications of fuzzy sets. 


ST79 j1013 Optimal Design of Seasonal storage for 100 Percent Solar Space Heating in 
2::ildings - - 

Argonne Hat'l Lab.# Argonne# XL 

AAAS Mtg. — Abstract cleared with title# ”Is Zero Energy Gro%ith Feasible in the 
Residential Sector#* Sept. 22# 1977 
Avail:»TIS# CCMP-780228-2 p. 38 Feb. 1978 

An analysis is presented of seasonal solar systems that contain wat.er as the 
sensible hewt storage medium. A concise model is developed under the assumption of a 
f\Uly mixed# uniform temperature# storage tank that permits efficient simulation of long- 
term (multi-day) system performance over the course of the year. The approach explici:ly 
neglects the effects of short-tezm (sub-daily) fluctuations in insolation and load, 
effects that will be extremely small for seasonal solar systems. This approach is useful 
for examining the icajor design tradeoffs of concern hare. The applicatiort considered is 
winter space heating. The thermal performance of seasonal solar systems tliat are 
designed to supply ICO percent of load without any baclcup is solved for, under "reference 
ye 2 ir* monthly normal ground temperature and insolation conditions. Unit break-even costs 
of seasonal storage are estimated by comparing the capital and fuel costs of conventional 
heating technologies against those of a seasonri solar system. A rough comparison between 
the alternatives for more severe winters was made by examininc^ statistical variations in 
winter season conditions over the past severax decades. 


ST/ 9 31014 P&sole; A General Simulation Program for Passive Solar Energy 

Los AlfviOS Scientific Lab., Los Alamos, NM 
Avail ;NT1S, LA-74:3-MS p. 54 Oct. 1978 
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Th« Patol# CoBputsr Progrui was d«v«lop«d to do aimulationa of paasivo aclar haatad 
buildings. Hodaling is dona using a ganaral tharmal natwork mathod that allow.v for heat 
sotircas and tharmal storage. Sun position aquations are used with a global-to- iiract 
solar radiation correlation to develop solar heat sources from measured insolation data. 
Models of a particular class of south-mass -wall passive buildings have bean developed and 
are described. 


ST79 3 10 IS Theore^cal and Experimental Study of Liquid Storage Tank Tharyl 

SSatifica^on For _a solar EnercY System T Semiannual Progress Report, 

September 1, 1977-fAvwary 1978 

Alabama Univ. , Dept. of Mach. Engng., k^uitsville, AL 
Avail :NTlSr CCX>-4479-l p. 29 1978 

The effects of tharmal stratification in a water storage tank on the performance of a 
hot water solar application are quantitatively studied by using the TRNSYS computer 
simulation cede with a fully laixed and a fully stratified storage tank model. To minimiza 
the cost of the experiment# the existing solar heating system is being used for the 
experimental study. Plans and diagrams of the facilities are shown and modifications are 
discussed* 


ST79 31016 rtochastic Simulation Experiments on Solar Air Conditioning Systtaas 
Anand# D.X.; Bazques# E.O.; Allen# R.W. 

Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress, v 3 
Pergamon Press, Inc. Elms ford# MY 

Avail:AXAA, A79-17474 p. 1498-1504 Jan. 16-21, 1978 

Real weather data and stochastic «reather models are used to simulate the performance 
of solar powered air-cooled and water-cooled air conditioning systems. The simulations 
include various parametric models for the absorption flow rates. System coefficient of 
performance, total insolation, and useful energy delivered using the joint probability 
density approach are found to be in good agreement with real data on daily, monthly, and 
season^ bases. The present scheaie reduces the data necessary for simulations in a local 
region# resulting in considerable savings in system simulation, both in terms of 
complexity and time. Any local region can be characterized by five or six constants and 
from 9 to 19 data sets. 


ST79 31017 Stochastic Predictions of Solar Cooling System Performance 
Anand, D.K.; Deif, I.N.; Allen, R.W. 

Am. Soc. of Mech. Engnrs., winter Anntial Mtg. San Francisco, CA 
Avail:AIAA, A79-19848 13 p. Dec. 10-15, 1978 

A two-part stochastic (probabilistic) method for generating synthetic weather profiles 
is described that takes a large base of weather data and while ret lining essentially the 
weather's history, compawjs the information to a most convenient form for use in computer 
simulation. The first part is a purely statistical procedure in which a data base of 
weather is sorted out# and averages and standard deviations are calculated. The second 
part involves the development of an analytical model by using a least squares error 
techniq\ie for the data base of weather* The method provides reconstruction of the data in 
the form of a single day's weather information. It is applied to five O.S. cities with 
diversity in climate and geography. Comparison of stochastic and real weather results 
show that the stochastic weather method compares well with the real weather approach, but 
at much reduced cost and data handling. 


ST79 31018 Radiation Cavity Solar Collector For High-Temperature Applications 

Antonick, Z.I.; Palmer, H.B. 

Pennsylvania state Univ. , University Park, PA 
Concentrating Solar Collector Conf. Atlanta, GA 
CONF-770953 p. 2.79-2.84 Sept. 26, 1977 

A 1.5 m long experimental model of a previously proposed high- temperature solar 
concentrator-collector in which argon is employed as a working fluid was studied. The 
effect of using a selective absorber in place of the graphite absorber reported on earlier 
was investigated. No measureable gain in efficiency was observed. A computer model of 
this system which takes into account most of the influential variables has been fonmilatei. 
It yields temperature profiles that normally agree with the experimental data at all axial 
positions wit..in ca. lO^C. This good agreement permits the formulation of a second 
computer model of the full-scale device with confidence. The effect of various 
parameters has been investigated in an optimization study of the full-scale collector. 
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ST79 31019 K ?9XBmtriG rnvstiqation on Flat^Plaf Solar Collectors 
iUrafa, A.; Fiach, N*; Hahna^ E, 

Sun: Mankind's Futura Sourca of Enargy; Proc* of Int. Solar Bnargy Congraaa 

PargaiBon Prassr Inc* Elmsford, NY 

Avail sButtdasministariunL fuar Forschting und Tech. p. 917-923 Jan. 16-21, 1978 
Haw Dalhi, India 

In tha prasant work, the thamal behavior of a solar collector is investigated for 
steady and unsteady state working conditions. A modal is developed describing tha 
collector by naans of a set of partial coupled differential ecruations for fin, pipe, fluid, 
cover plates, and insulation. The temperature distribution <. a function of position and 
time is achieved by solving this set of equations nunerically. Different parameters which 
influence the collector performance are thoroughly examined. The results show that a 
collector design is strongly dependent on the material used and the weather conditions if 
an optimal thermal efficiency is to be obtained. A single node is not adequate to such 
simulations. The cooq>arison of experimental results to predicted values for different 
collector types based on the present analyses shows a maximnin average deviation of five 
percent for collector efficiency and 2*K for fluid temperatiare . 


ST79 31020 Energy Performance of Solar Walls: A Computer Analysis 

Artamif F.; Hourmanesh, M. 

Univ. of Texas, Austin, Tx 

Energy Bldg. VI Mo, 2 p. 167-174 Oct. 1977 

This paper illustrates how the computer model for the dynamic energy response of 
buildings (DEBOB) can be used successftilly to model the performance of passive solar 
systems when integrated into a specific structure, and it also suggests possible 
variations of the Trombe - Michel wall for its adaptation in climates like the one in 
central Texas. DEROB is a fully dynamic research program that has been in operation since 
1973 and it includes full thermal coupling among the constituent rooms of a building as 
well as a spectroscopic analysis of glass. This capability permits the direct use of the 
program for the analysis of solar walla by treating the apace between the glass and the 
absorbing surface as a chamber thermally coupled to the occupied apace via the heat 
storage "chamber" in the wall and operable air ducts, various wall configurations are 
analyzed and classified according to their net annual performance. 


ST79 31021 Large-Aperture Radiant Solar Energy Concentrators 
Baum, I .V. 

Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress, V 2 

Pergamon Press, Inc. Elmsford, NY 

Avail:AIAA, A79-I7452 p. 1303-1307 Jan. 16-21, 1978 Mew Delhi, India 

The relation between the maximum concentration factor and the number and form of 
facets of a paraboloid mirror used for solar energy concentration is analyzed. The three- 
step approach begins by describing, in terms of differential geometry, the ray deflectior.s 
associated with a facet system approximating an ideal paraboloid reflector. Then the 
formation of the receiver irradiation field is represented by a statistical model, and 
intfc jration over the surface of a large number of facets is replaced by integration over 
tlie paraboloid surface; possible ray deflections are averaged in the procedure. Two 
effects can then be characterized. One involves the effect of the number of facets on 
the concentration factor, and the other is the effect of reflector aperture on 
approximation accuracy at a gi'^/en number of facets. 


Si'79 31022 On the Method of Stochastic Time Series For the Characterization of ths 
Stabill^ty of SoYar In3oratiQn ~ 

3enard, C.; Body, Y.; Wirgin, A. 

Sun: Mankind's Future Source of Energy; Pro^. of Int. Solar Energy Congress, V I 

Pergamon Press, Inc. Elmsford, MY 

AvailiAIAA, A79-17299 p. 333-345 Jan. 15-21, 1978 New Delhi, India 

A stochastic function time analysis is used to establish the characteristics of a 
given climate for the purpose of implementing an appropriate thermal collection storage 
system. The stochastic input is represented as the time stochastic series which is the 
total solar intensity on a horizontal unity surface integrated over 24 hours. Eleven 
years of data (1964-1974) are considered for Trappes, France (49^ S and 3300 m altitude). 
Time stability analysis and time sequence probability estimation are discussed. 
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ST79 31023 Nuarical Study on Soly Enmrw Otiligation for Waf r H«ating on the Bails of 
A Taat Rafaranca Yaar tor Barlln 

Brunic, M.F. 

Tachnische Univ. Barlln# Garmany# F.R.# Harmann-Riatschal«Institut Fuar Haizungs- und 
Kliaatachnik 

Hlh. Z. Haiz., Luaftung# Klim.# Haustach. V 29 No.. 4 p. 147-152 April 1978 
In Garman 

A mathamatical modal for a solar service water storage unit with forced circulation 
is invaatigated where per hour values of the climatic data of a test reference year for 
Berlin are used. For the consumer side# measured par hour values were used as load 
function. The investigation is based on a double-glazed nonselective flat-plate collector. 


ST79 31024 Solar Heating and Ventilating by Natural Means 
Bilgen, S, 

Xnt. Synp • -workshop on Solar Energy Cairo# Egypt 

Avail: Univ. of Miami A79- 16458 p. 129-155 June 16-22# 1978 Cc^al Gables# FL 

A computer thersial simulation study performed for the Montreal region shows that 
natural air conditioning of buildings in Canada can be accomplished through the use of 
integrated solar collector storage units. South-facing vertical surfaces appear to be 
most suitable for this purpose# though other east and west facing vertical surfaces can be 
used in combination with the former. Solar energy utilizarJ.on for the heating and 
ventilation of buildings by this method is found to be econcmically feasible and 
competitive with other energy sources. 


ST79 31025 Design Optimization for Solaur Array of Multiple Collector Types 

Bradley# J.O.; Posner# 0.; Bingham# C.E. 

4th Annual Conf. on Energy Rblla# MO 

Avail:Oniv. of Missouri-Rolla A79-14677 p. 25-37 Oct. 11-13# 1977 

Methodology is presented for optimizing solar arrays used for heating fluids from 
ambient to elevated temperatures. The optimal array consists of the appropriate 
combination of available collector types which delivers the most energy per dollar 
invested in the array* An example of optimization is presented and verified using 
computer simulation of numerous combinations of collector types. 


ST79 31026 The ^lationship Betwen Diffuse and Total Solar Radiation in Computer 
Simuiation of felar finergy ^sterns 

Butera# F.; Panno# G. ; Ruisi# G. 

Sun: Mankind's Future Source of Energy; Proc#' of Xnt. Solar Energy Congress New Delhi# India 

Pergamon Press# Inc. Elmsford# NY 

Avail: Cons iglio Nazionale delle Rlcerche A79-17304 p. 384-388 Jan. 16-21, 1978 V 1 
No abstract available. 


ST79 31027 Economic Use of Energy in Housing Construction# Model Sixaulacions# Planning 
Aids~ 

Christensen # S . 

Stuttgart Univ.. # Germany 

Portschr.-Ber . VDI Z.# Reihe 4 No. 38 p. 1-138 Jan. 1978 In German 

A wide variety of measures# ranging from improvements in heat insulauion to the 
installation of solar collectors# are investigated by means of which energy can be saved 
in multistory housing construction. In order to implement these improvements in practice# 
the economic advantage of each measure must be recognizable. This# however# must be 
considered over the entire lifet.ijas of the housing. With the aid of investment calculus# 
the revenues resulting from saved heating energy and the expenses for increased heat 
insulation are compared# the capital return and the ainortizat..on of the additionally 
invested capital are determined# and a study is made of the financing of the additional 
investment for new construction and for tha modernization of old buildings. In certain 
particular cases# it is shown that possibilities ranging from improvements in planning to 
more effective use of equipment exist for dacreaaing the energy requirements of multistory 
residential buildings. 
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ST79 31028 Sinulation of a Small Solar Powr Station 

Cobbla* M*H*; Smith* P.R. 

Naw Maxico Stata Univ.* Laa Crucas* 

Am. Soc. Mach. Engag.* Papar no. 75-MA/SOL-, p. VP 1975 

As a part of a joint affort batwaan Naw Maxico Stata Univaraity and tha National 
Raaaareh Cantar of Egypt to build a 5-klt aolar alactric ganarating plant* a nuaarical 
modal of tha ayatam haa baan davalopad at NMSU. Tha modal ia capabla of simulating tha 
tracking aolar collactor* tha aolar boilar# tha prima mover (whather it ba a Rankina cycla* 
Brayton cycla* ate.)* and tha alactrical generator. Varioua mathoda of energy storage* 
such as heat storage in a liquid* gravitational potential* etc.* can be treated. The 
modal ia time dependent and tha solar radiation and atmospheric conditions are generated 
within tha simulation program as a function of time. An example of the use of the model 
ia presented and consists of a simulation of a 1-kH electric generator driven by an open- 
cycle gas turbine. Solar energy is supplied to the tiirbina by a tracking cylindrical 
parabolic concentrator. 


ST79 31029 Slrole Procedure for Predicting Long-Term Average Performance of Nontracking 
Collectors 


Collars s-Peraira* M. ; Rabl* A. 

Inst, of Gas Tech.* Energy From tha Sun Symp. Chicago* IL 
Avail:ERDA* A79- 15873 Pa^er* 13 p. April 3-7* 1978 

In tha present paper* the Liu and Jordan (1963) procedure for calculating long-term 
average aner^ collection of plate collectors is simplified and generalized for tracking 
and Aontracking collectors. Tha only meteorological input needed is the long-term 
average daily total insolation on a horizontal surface* together with average ambient 
temperature. In order to obtain tha useful energy collected* this meteorological input is 
multiplied by several factors which are given in analytical or graphical form. For 
illustration* tha method is applied to a flat plate, a compound parabolic concentrator* 
and a tracking line focus parabolic reflector. 


ST79 31030 Sisnilation and Design of Evacuated yibular Solar Residential Air Conditioning 
Systems and comparison with Actual Performance 

Cuff* W.S.; Leflar* J.A. 

Sun: Mankind's Future Source of Energy; Proc. of Solar Energy Congress* V 3 
Pergamon Press* Inc. Elmsfrrd* NY 

Avail:AIAA* A79-17475 p. 1509-1513 Jan. 16-21* 1973 

The paper describes a s study of the Colorado State University Solar House 

I (SHI) which \ .s concentrate^ ^ilcd modeling of the Coming evaniated tubular 

collector performance* the Arkla cniller performance* and the air conditioning load of the 
SHI. Several different operating system configurations were simulated including operation 
with and without cool storage* and with and witho*;;t solar service hot water production. 
Results of the design and simulation study indicate that the design of a solar heating 
LiBr absorption cooling system should be simple and stxaigh ^forward and not include cool 
storage • 


ST79 31031 General tiodel for Predicting the Performance Characteristics of Planar 
Concentrating ^ys terns 

Edgecombe* A.L.; Clausing* A.M. 

Univ. of Illinois* Orbana* IL 

Concentrating Solar Collector Conf. Atlanta* GA 
CONF-770953 p. 3.109-3.113 Sept. 28, 1377 

The specular reflector enhancement of flat-plate solar collectors is an^^lyzed in this 
study. A mathematical model is developed and two Key geometrical parameters are 
introduced in the annlysis of the spatially averaged energy flux over the collector 
surface. The model allows these parameters to be determined as a function of the 
collector size and tilt* the reflector size and tilt* and the position cf the sun. The 
key parameters* when time averaged over a period of interest* yield a relative measure of 
the direct beam component and the specularly reflected component of the total energy flux 
during the given period. The relative values of these twe ix components are used in 
optimizing the reflector-collector system. Data gathered by computer simulation is 
presented as an example of determining an optimum system with re spec: to one of the system 
varieties. 
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ST79 31032 Computer Sittulation For a Solar Haatinq Syttwa 

Sltimiahy, A.B.; Copasa, C.H. 

Univ. of Toledo r OH 

Math. Conput. Sinul. V 20 No. 2 p. 114«-127 June 1978 

In this paper a aittulation model for a basic solar heating system which is suitable 
for control and optimization studies is developed. A model for flat-plate solar 
collectors using fluids for the heat transfer which allows the analysis of operation in 
great detail is presented. The simulation model for the solar collectors has also the 
characteristic that its inputs and outputs are quantities which are easily measurable in 
the real world. The effect of temperature stratification in the heat storage device model 
is considered by simulating two storage chambers of variable volume. The heat storage 
model requires relatively small time increments # a requirement which is not as stringent 
as that for the solar collectors. The tank's model primary variables are the easily 
measurable quantities of temperature and flow rates with the addition of volume as an 
internal variable. Weather# load# and control modeling is also presented. 


ST79 31033 Computer Modeling of Solar Energy Collection 

Farag# I.H.; Neville# M. 

Univ. of New Hampshire# Durham# NH 

Miami Int. Conf. on Alternative Energy Sources Miami Beach, FL 
CONF-771203 p. 633-635 Dec. t# 1977 

No abstract available. 


ST79 31034 Solar and Infrared Radiation Properties of Paraxiel Plate Honeycomb 

Felland# J.R.? Edwards# O.K. 

Univ. of California# Los Angeles# CA 

J. Energy V 2 Vo. 5 p. 309’.-317 May 24# 1978 

Three radiative transfer problems are solved for describing the thermal performance 
of parallel plate honeycomb arrays used to construct solar transparent insulated walls. 
First# solar transmittance is treated with scattering and poleurization. Second# effective 
emittance (or passage transmittance} is derived for partially transparent wall materials* 
Third# the influence on the effective emittance cf the reradiated energy contributed by 
the absorbed solar radiation is determined. Results are calculated for thin-walled glass 
and Mylar honeycombs. With the results# the engineer or architect can evaluate the merit 
of applying honeycombs to solar collectors# greenhouses# residences# and commercial 
buildings. 


ST79 31035 A Theoretical Analysis of Solar Collector/Storage Panels 
Fender# D.A.; Dunn# J.R. 

AM. Soc. of Mach. Engnrs.# Winter Annual Mtg. San Francisco# CA 
Avail:ASME# A79-19843 9 p. Dec. 10-15, 1978 

A theoretical model for the evaluation of the transient performanc*. of a thermosyphon- 
type solar energy collection and heat storage (CS) panel is derived and analyzed. Use is 
made of an analytical method developed by Ostrach for analyzing fully developed natural 
convection in a vertical# symmetrically heated channel that is extended for use with 
numerically implicit boundary conditions involving glazing convection and radiation and 
explicitly determined wall heat conduction. A numerical simulation is used to establish 
CS panel operating characteristics and design criteria for performance optimization 
asstiming the storage wall is insulated. Results indicate that low solar thermal 
efficiencies and hourly panel operating factors for the insulated wall are obtainable only 
during mild# sunny weather. The strong effects of ambient air temperature indicate the 
importance of cover design of this system. 


ST79 31036 Computer Modeling of Heat Pumps and the Simulation of Solar Heat Pump Systems 

FreeAian# T.L.; Mitchell# J.W. ; Beckman# W.A. ; Duffle# J.A. 

Univ. of Wisconsin# Madison# WI 

Am. Soc. Mech. Engng. Paper no. 75-WA/SOL-# p. VP 19/- 

A generalized ditigal computer model of a residential-* ‘.se heat pump is described. 
The .odeling strategy is t-o desi^ or size the four major co.aponenta in the vapor 
components in the vapor compression cycle to yield any desired designed condition 
performance. Once the system has been defined, the program is able to compute a 
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”p«rfoxmanc« map" of h«at added and heat rejected at all poaalble combinations of inlet 
flow-stream conditions. *^ne model is applied to the thermal performance simulation of 
several different solar heac pump heating and cooling systems using the modular simulation 
program# trnSYS, Performance of 'in-line" heat pump boosted solar systems which use solar 
energy storage as the heat source &;re compared to "parallel" systams where the heat pump 
acts only as an auxiliary and ambient air provides the source. 


ST79 31037 Mo^llinc of a Solar-Operated Absorption Air Conditioner System With 
^frioer^t storage 

Grassie, S.L.; Sheridan# N.B. 

Utiiv. of Queens# Brisbane, Auatralia 

Solar Energy V 19 No. 6 p. Soi-700 1977 

A Retailed dynamic model of a solar air conditioning system is reported. The model# 
including the solar collector and cooling tower, is described in terms of design 
parameters. Ambient wet and dry bulb temperatures and solar radiation are the required 
inputs. System temperatures# energy flows# and coefficient of performance can be 
predicted. Caureful attention is given to the evaporator model and the control of 
refrigerant flow. Typical perfomaance results are discussed. Several recommendations for 
future investigations are made. 


ST79 31038 Use of Planar Reflectors For Increasing the Energy Yield of Flat-Plate Collectors 
Grassie, S.L.; Sheridan# N.R. 

Dept, of Mech. Engng.# Univ. of Queens# Brisbane# Australia 
Solar Energy V 19 No. 6 p. 663-668 1977 

A mathe'^atical model to simulate the performance of flat-plate collector-re flee tor 
systems is presented. First the collector energy balance is modifie<’. to account for the 
reflected energy. Then# the exchange area for a diffuse reflector obtained by 
integrating over both reflector and collector surfaces. For the specular reflector# the 
collector area es^osed to reflected radiation is calculated from geometrical relations. 
Shading effects are also found from the system geometry. The model is used to predict the 
annual performance of a water heating system with several values of the reflector angle. 


ST79 31039 Analysis and De*«ign of Solar Buildings Using the Cal-ERDA Computer Progreuns 

Graven, R.M. ; Hunn# B.O.; Roschhe, M.A.; Rosenfeld# A.H.; Cumali# Z.O.; LoJemanhekim# M, 
Sun: Mankind's Future Source of Energy; Proc. of Int. Solar Energy Congress# V 3 

Pergamon Press# Inc. Elmsford# NY 

Avail:DOE A79-17463 p. 1374-1377 Jan. 16-21# 1978 
No abstract available. 


ST79 31040 Augmented Solar Energy Collection Using Various Plan-^r Reflective Surfaces: 
fhroretical Caicuiaflons ancl Experimental Results 

Grimmer# O.P.; Zinn# K.G.; Herr# R.C.; Wood# B.E. 

Los Alamos Scientific Lab.# Los Alamos# NM 
Avail:NTIS, N79-11494 39 p. 

The use of different types of flat reflective surfaces to increase the collection of 
solar energy by flat collectors was investigated. Specular# diffuse# and combination 
spec jiar /diffuse reflective surfaces are discussed. An attempt was made to describe the 
reflective properties of surfaces in more generalized terms than simple direct or simple 
diffuse. Most real surfaces possess a combination of specular-like and diffusa-iike 
reflective surfaces as a combination of specular and diffuse- like reflectivities. The 
reflective properties of a given surface can.be measured in the laboratory as a function 
of incident and reflected angles, and these measured reflective properties can be used in 
the computer model to predict the increase in collector performance with such a reflector. 
Predictions of system performance were made for various collector/ref lector configurations 
and compared with the performance of an optimally oriented collector without a reflector. 


ST79 31041 Computer Modeling of L*lat-Plate Solar Heat Collectors 

Hartman# T.L.; Pearce, J.B.; Clark# vr.£. 

Georgia Inst^ of Tech.# Atlanta, GA 

Mi^uni Int. Conf. on Alternative Energy Sources Miami Beach, FL 
CONF-771203 p. 241-243 Dec. 5, 1977 


No abstract available. 
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3T79 31042 Anticonvctiv Antiradiativ Systamg 
H«rr«ra, R.; Albarts, I.S.i H«mand«z, E. 

Suns MnnkiRd't Future Source of Enorgys Proc. cf Int. Solar Enargy Congraaa, V 2 
Parganon Praair Inc. Eluford, NY 

AvailsOrg'n of aa. States A79-17420 p. 1102-1106 Jan. 16-21. 1978 

The dsvslopinsnt of solar collector a has bscons of great interest. The efficiency and 
coat have been reported. At the seine time, with the widespread use of computers new 
methods to improve design characteristics have been used. In this paper, a computer model 
of a flat-plate collector with or without anticonvective-antiradiative system (honeycomb) 
is presented. The model can simulate a flat-plate collector with one or more covers and 
with or without selective surfaces. The teat simulated is that proposed by the National 
Bureau of Standards (U.S.A.), where collector efficiency is plotted as a function of 
(Tp-Ta)/X (O C m^/W) , where Tp and Ta are the absorber plate and ambient temperatures, 
respectively and 1 is the Incident radiation. It is also possible to simulate a working 
day for the eolle<tor; however, in this case, some experimental data is needed as input 
data for the model. 


ST79 310*3 Long-Term Performance of Solar Assisted Water Heating Systems 
Howarth, A.T. 

Bldg. Serv. Engnrs. V 8 No. 45 p. 147-153 Nov. 1977 

A computer simulation of the performance of solar assisted water heating systems has 
shown that daily total dra%r-off volumes and solar intensities are of greater Importance 
than distributions of draw-off and sunshine. A method of predicting long-term performance 
using total draw-off volume and mean solar data is developed from the long-term energy 
balance. The method can be used for rapid assessment of economic viability of systems 
using flat-plate solar heat collectors. 


ST79 31044 Elements of a Bond Graph Simulation Language for Passive Solar Heating System 
Design 

Hubbard, M.r Brewer, J.W. 

Am. Soc. of Mech. Engnrs., Winter Annual Mtg. San Francisco, CA 
Avail:ASMB, A79-19846 9 p. Dec. 10-15, 1978 

Thermal modeling of passive solar heating systems using oond graphs is considered. 
Bond graph representations are given for two common heat transfer amd storage processes 
for such systems; distributed heat capacitance and conduction in an arbitrarily shaped 
solid and radiativae heat transfer in em enclosure of diffuse gray surfaces. Average 
surface temperature is sho%m to be the pr'lncipal variable the formulation of thermal 
bond graphs. The implementation of the theory in an interaci:lve minicomputer simulation 
language is discussed, ircluding automation of: the generation of forcing inputs, normal 

mo(^ calculation and truncation, and the derivation and solution of a system of 
differential equations. 


ST79 31045 Themosyphon Analysis of a Thermic Diode Solar Heating System 

Jasinski, T.; Buckley, 5. 

MIT, Camt^ridge, MA 

ASMS Paper no. 77-WA/SOL- p. 1-8 1977 

The thermic diode solar heating systam is modeled and its bshavior is understood and 
can be reasonably predicted. Various nonide&l effects, such as a nonlinear collector 
temperature profile collector surface shading, can be included in the model as deemed 
necessary*. Although fication of the analysis wai achieved by comparison with a small- 
scale laboratory e 't, extension to full-size prneis under actual weather conditions 

is rathsr straightforward Basic system operation is tht same regardless of size, and 
therefore, one need only add a siiitabJe model of the weather data. Uses of \ model 
extended to the full-size panels are readily apparent. ObvioTM is the need to predict the 
yearly performance of the thermic diode system at various locations to use as a comparison 
to othsr traditional and solar heating schemas. In addition, the model can be used as an 
aid to optimize the perfozr?ance of the thermic diode. 
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ST79 31046 P»rformanc» gfdlctlon and 8y«fm Siginq 
JAstrzabtlci, C.Z. 

2nd Energy Symp. on Solar Snargy in Pittsburgh] Daaonstration Progrant and Plana 
COMP-7706117 p. 122^134 Juna 1, 1977 Pittsburgh r PA 

tha datlgn# optinization, and aconoaic analysis of a tolar systaa: for donastic hot 
watar as tpaea haating for rasidanca in was tarn Pannsylvania ara prasantad. 


ST79 31047 Rafinad Modal of Solar Spaca Cooling System 

Janhs, R.L.r Kraahallar* A.; Rogars# W.A«? Jonas, R.W. 

Univ. of Patrolaum and Minarals# Dhahran, Saudi Arabia 

MiasLi Xnt. Conf. on Altamative Enargy Sourcas Niaxci Batch, PL 

CCNP-771203 p. 423-424 Dac. 5, 1977 

No abstract availabla. 


ST79 31048 A Microprocossor-Baaad Solar Contra liar 
Johnson, G.R* 

Conf. on Oacision and Control) Symp. on Adaptiva Procassas, 16th; Spacial Symp. on Fuzzy 
Sat Thaory and Applications Naw Orlaans, LA Proc., V 1 Dac. 7-9, 1977 
AvailtXEEE, A79-14979 p. 336-340 

This papar prasants tha davalopnant, analysis, and simulatad axparixnantation w: a 

discrata control algorithm for optiul control of a solar anargy systam for haating 
buildings. Tha contents include tha mathanatic^l formulation of tha systam and objective 
function, tha solution technique, tha microprocessor control systam and its components, 
and tha results of tests conducted using a control-driven dynamic simulation computer 
modal to perform con^risons with conventional controls. 


ST79 31049 Datar^nation of Optimra Heat Storage Volumes and Conditions in Complex Heat 
fuSTSolar systems 

Khumtsariya, R.K.; Turkastnnishvili , O.A. 

Tr. Gruz* Nauchno-lsslad. Inst. Snarg. v 16 p. VP 1962 In Russian 
No abstract available. 


ST79 31050 Optimum Design Paramatars cf Horizontal Coaxial Cylinders for a Sol »r Energy 


Kunitomo, T.; Aizawa, K. 

Sun: Mankind's Putiura Source of Energy; Proc. of Int. Solar Energy Cengrass, V 2 

rargamon Press, Inc. Elmr.ford, NY 

AvailrAIAA, A79-17444 p, 1259-1263 Jan. 16-21, 1978 Naw Delhi, India 

In this papar, tha optimum combinations of tha design paran. stars of a solar collector 
system for thermal use of horizontal coaxial cylinders with a cylindrical parabolic mirror 
ara disctissad from th<;! standpoint of anargy, collector efficiency, and outlet tamparatura 
of a fluid. Heat balance calculatior :.s carr.' jd out us: ng tha exact relations of 
simultaneous radiative, convective, and conductive heat Irzansfar in tha system. 


ST79 31051 Design and Optimization of a Fl\t-Plata Collector for Cooling Application 
Ladsaongikar , D.V.; Parikh, P.P. 

Son: Mankind's Future Source of Snarly; Proc. of Int. Solar Energy ^ongrass, V 2 

Pargamon Press, Inc. Elmsford, NY 

Avail:AIAA, A79-17419 p. 1092-1101 Tan. 16-21, 1978 Naw Delhi, India 

Tha f ipar deals with optimization of design and operational parameters of a flat- 
plate collector for an output design temperature of 140^0 for a continuous amnc.iia 
absorption systam. The various parameters optimized are angle of inclination, numuer v'tf 
glass plates, and tha geometry of flow pasaagaa in tha collector. Tha methods used 
optimization am illustrated with spa.ific examples. A nomogram is constructed for 
optirtuffl design and evaluation of the performance of the collector for a given place and 
application. Collector efficiency factors are derived based on average collector 
tempjrature, contrary to the inlet tenperature which has so far been used as tha refrtrence. 
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